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NOTE. 

The following topographioal atlas maps, pablished daring the year, aooompany the 
copies of Appendix N N of the Ancual Report of the Chief of Engineers^ being an- 
nual report of Lieut. Geo. M. Wheeler, Corps of Engineers, in charge of United States 
Geographical Surveys for 1877, and are in continuation of the series, ninety-five in 
iiumoer, on a scale of 1 inch to 8 miles, embracing the territory of the United St>ates 
lying west of the 100th meridi^. (See Progress Map.) 

1. Atlas sheet 53 C, embracing portions of Central Colorado, and lying principally in 
the drainage-basin of the South Platte River. 

2. Atlas sheet 61 B, embracing portions of Central Colorado, and showing portions 
of the drainage-basins of the Rio Grande, Arkansas, Gunnison, and South Platte 
Rivers, indicating economical features. 

3. Atlas sheet 61 C sub, embracing a portion of Southwest Colorado, and drainage- 
basins of the Gunnison, Rio Grande, Animas, Miguel, and Uncompabgre Rivers, repre- 
senting economical features. 

4. Atlas sheet 61 D, embracing portions of Southern Colorado, and lying principally 
in the drainage-basin of the Rio Grande. 

5. Atlas sheet 65 D, embracing a portion of Southeastern California, and showing 
the interior basin of Panamint and Death Valleys, Amargosa River and Owen's Lake 
drainage, indicating economical features. 

• 6. Atlas sheet 69 B, embracing portions of Southern Colorado and Northern New 
Mexico, and lying principally in the drainage-basins of the Rio Grande, Conejos, 
Chama, and Navajo, indicating economical features. 

7. Atlas sheet 70 A, embracing portions of Southern Colorado and Northern New 
Mexico, and showing the drainage-basins of the Purgatory and Canadian Rivera, and 
Costilla and Culebra Creeks, indicating economical features. 

8. Atlas sjieet 70 C, embracing a portion of Northern New Mexico, and showing the 
drainage-basins of the Canadian and Mora Rivers, indicating economical f(:ature^. 

9. Atlas sheet 77 B, embracing portions of Ceutral New Mexico, and lying in the 
drainage-basins ( f the Rio Grande and Pecos River, indicating economical features. 
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[extract prom the annual report of the chief of engineers to 

the secretary of war.] 

Office op the Ohiep op Engineers, 

Washington, D. 0., October 12, 1877. 



GBOGEAPHICAL. SURVEYS OF THE TERRITORY WEST OF THE ONE 

HUNDREDTH MERIDIAN. 

Officer in charge. First Lieat. Oeorge M. Wheeler, Oorps of Engineers, 
haringander his orders First Lients. EricBergland and Samuel E.Tillman, 
and Second Lieut. Thomas W. Sjmons, Corps of Engineers ; First Lieut, 
Sogers Birnie, jr., Thirteenth Infantry ; First Lieut. Charles C. Morri_ 
son, Sixth Cavalry ; and Second Lieut. M. M. Macoml), Fourth Artillery' 

The following gentlemen have been engaged in special scientific inves- 
tigations during the year : Dr. F. Kampf, astronomical and triangulation 
observer and computer; A. B. Conkling, geologist; H. W. Heushaw, 
ornithologist; Dr. J. T. Bothrock, botanist; and Prof. F. W. Putnam, 
ethnologist. 

Owing to the lateness of the appropriation act, the expedition of 1876 
was only enabled to take the field in August, and was disbanded at Fort 
Lyon, Colo., and Carson City, Nov., during the latter part of November. 
The expedition of 1877, in three sections, took the field at Fort Lyon, 
Colo., Ogden, Utah, and Carson City, Nov., during the month of May. 
The number of small parties organized prosecuted their labors in parts 
of California, Oregon, Nevada, Utah, Idaho, Montana, Wyoming, Colo- 
rado, and New Mexico, and with the prospect of a long field-season only 
to be closed by the inclemency of the incoming winter at the high alti- 
tudes visited. 

The areas surveyed by the expedition of 1876 lie in California, Ne- 
vada, Colorado, and New Mexico, and come within the limits of atlas 
sheets 47, 48, 56, 61, 62, 70, 77, and 78. (See progress map.) 

The basins of drainage entered comprise portions of the '* great in- 
terior basin," the Arkansas, Bio Grande, Ounnison, and several of the 
streams along the western slopes of the Sierra Nevada. 

The astronomical stations at which latitude-determinations were made 
were those necessary to the checking of the measured lines of survey 
through the mountain defiles. 

Two bases were measured; 194 triangulation, 765 three-point, and 
5,115 minor stations were occupied ; 4,379 miles of survey were run ; 
168 monuments were built; 4,553 sets of altitude-observations were 
made; 15 mining camps were visited. 

Of the quarto volumes authorized by Congress to be published, the 
one numbered IV has appeared during the year, and Vol. II is passing 
through the press. 

The tables of declinations of 2,018 latitude-stars, prepared by Prof. 
T. n. Safford, are in the hands of the printer. 

With slight exceptions the MSS. for Vols. I, VI, and VII of the 
series are ready to be placed in the hands of the printer; and the illus- 
trations have all been prepared, and are now being engraved and 
printed. 
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Seven topographical sheets have been added to the atlas, and a num- 
ber of others are being completed and in various stages of progress. 

The edition of colored maps published with the extra copies of the 
report exhibit the natural resources of the country, and are of value in 
connection with the settlement of the western region. In the areas 
given, the land branch of the Government may be able to see at a glaDce 
the aclaptability of the surface for agriculture or grazing, and the area 
of timber, position of mines, &c. The special surveys of the Lake 
Tahoe region, and about the Comstock mines, the maps from both of 
which are to be shown on scales larger than those usually employed, 
will illustrate some of the best topographical efforts. of the survey, and 
prove useful to the mining and lumber interests of that section. 

The topographical maps which are the main results of the labors of 
the officers and assistants, and regularly issued as material is collected, 
are at once available to the War Department for its purposes, and reach 
the public in the regular course of publication, and through map pub- 
lishers at home and abroad. 

The continuation of this useful work in its present satisfactory stage 
of organization will, it is hoped, commend itself to the favorable con- 
sideration of Congress. 

The amounts estimated by Lieutenant Wheeler for the continuation 
of the survey are recommended, viz: 

For continuing the geoffrapbioal survey of the territory of the United 
States west of the one-nnndredth meridian, the supply branches of the 
War Department assisting as heretoforCi being for field and office work, 
and for the preparation, engraving, and printing of the maps, charts, 
plates, cuts, photographic plate, and other illustrations for reports : for 
temporary office-room at points remote from WaBhing[ton, D. C., and the 
purchase at nominal rates of sites for field observations, for the fiscal 
year ending June 30, 1877 $120,000 00 

(His annual report, with appendixes and estimates, is appended.) 
(See Appendix K N.) 
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ANNUAL REPORT OP LIEUTENANT GEORGE M. WHEELER, 
CORPS OF ENGINEERS, FOR THE FISCAL YEAR ENDING 
JUNE 30, 1877. 

GEOGRAPHICAL SURVEYS WEST OP THE ONE-HUNDREDTH MERIDIAN IN 
THE STATES AND TERRITORIES OP CALIFORNIA, OREGON, NEVADA, 
TKXA8, ARIZONA, COLORADO, IDAHO, MONTANA, NEW MEXICO, UTAH, 
AND WYOMING. 
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Page 1221, in last oolnmn of first table, for " 1.0784 » read "1.0084." 
S**® J^' "i?*** line from top, for " Fort Lyon, Colo.," read "Emory's, N. Mex." 
Page 1233, fifteenth line from bottom, for ''Anton Chico" read " Emorrs. N. Mex " 
Page J26«, fourth line from top, for " Slate " read " State." 
Page 1271, twenty-third line from bottom, for " 30 inch " read " 1 minate." 
Page 1271, twenty-sixth line from bottom, for " 10 inch or 20 inch" read " 10 see. or 
20 see. 

Page 1299, eighteenth line from top, for "northwest" read " northeast." 

Page 1315, second line from top, for "-fficmophorus " read "iGchmophoms." 

Page 132:i, sixth line from bottom, for " serous " read " serrus." 

Page 1324, thirteenth line from top, for " Cinex" read " Cimex." 

Page 1330, second line from top, for "Apiomerina" read "Apiomerinus." 

Page 1330, tenth and eleventh lines from top. for "liguttatus" read " biguttatus " 

Page 1333, twenty-second line from top, for " Darius " read " Damius." 

C. — Executive and descriptive report of Lieut. Thomas W. Sjmoui, Corps of Ed- 
gioeers 1257 

D. — Executive and descriptive report of Lient. R. BirDie,Jr., Thirteenth Infantry. 1262 
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alry 1273 
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Church l-:e4 
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foruia, between the parallels of 39^ 30' aud 3S^ 30', by Mr. A. R. Conkling.... 1285 

H 1. — Report on the lithology of portions of Southern ColoraMlo and Northern 

New Mexico, by Mr. A. R. Coukling 1295 

II 2. — Report on the foot-bills facing the plains from latitude 35^ 30^ to 38"^, ap- 
proximately, by Mr. A. R. Conkling 1298 

L — Report on the ornithology of portions of Nevada and California, by U. W. 

Hecviiaw 1303 

J. — Report upon the hemiptera collected during the years 1874 and 1875, by P. 

R.Uhler 1322 

lU-USTRATIONS. 

Proi^ressmap opposite.. 1245 
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REPORT. 



United States Engineee Office, 
Geoobafhioal Surveys West of the 100th Meridian, 

Washington^ D. ft, June 30, 1877. 

Sir : I have the honor to sabmit the following report for the fiacal 
year ending Jane 30, 1877 : 

Inclading the expeditions of 1876-77, the fields occupied will have 
embraced parts of the States and Territories of California, Oregon, Ne- 
vada, Texas, Arizona, Colorado, Idaho, Montana, New Mexico, Utah, and 
Wyoming. 

The remaining political divisions of the area west of the one-handredth 
meridian, into which parties of this expedition have not entered for its 
survey, are the State of Kansas and the Territories of Washington and 
Dakota. The work so far has been directed to the most ragged and 
thinly-settled portions of the western mountain region. As time and 
means permit, the areas occupied will adjoin the sections of territory 
already entered and continue toward completion the topographical snr- 
vey of the entire region. 

SUMMARY OF FIELD AjS'D OFFICE OPERATIONS. 

The expedition of 1870, in two sections, (Colorado and California,) took 
the field during the month of August from Fort Lyon, Col., and Carson, 
Nev., respectively. Two parties were organized at Fort Lyon and 
four at Carson. 

The expedition of 1877 took the field during tlie' early part of May, 
resuming the labors as left by parties of 1876 in the Colorado and Cali- 
ifornia sections of the survey, and organizing a third division to operate 
in portions of Utah, Idaho, and Montana, to be known as the ^* Utah 
section " of the survey. 

The disbandment of the parties of the 1876 expedition was concluded 
at Fort Lyon, Col., and Carson, Nev., respectively, during the latter days 
of November, closing a season of a little less than four months, made 
short by w^ant of necessary appropriations with which to enter the field 
duriug May, as is most economical and satisfactory, and marked by an 
activity on the part of parties that has afforded favorable results. 

The following changes in the personnel have occurred during the 
year: 

Lieut. William L. Marshall, Corps of Engineers, relieved from duty 
August 8, 1876. 

Lieut. Samuel E. Tillman, Corps of Engineers, reported for duty 
August 10, 1876. 

Lieut. Thomas W. Symona, Corps of Engineers, reported for duty 
August 9, in obedience to Special Order No. 161, paragraph 5, Head- 
quarters of the Army, August 8, 1876. 

Professor Jules Marcou, a member of the expedition of 1875, and later 
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connected with tlie;D)9Sce, called by private business, contributes no 
longer bis valuable-labors in western geology, having left the country 
for Europe fop.^ 'hmited period. Dr. Oscar Loew, whose industry in 
many fields of^clentific inquiry are evidenced by his reports, returns to 
his home ip^i^rinany. His large enthusiasm and commendable energy 
justifies tbe'l^bpe that he may forego any prolonged professional under- 
taking, ther^', and return to this country to continue his labors. 

The 85?:vices of Frank Carpenter terminated when he left the United 
Stat^for the purpose of joining in the surveys now being prosecuted 
bjT^Americans in Brazil. 

'• Mr. George M. Lockwood, connected with the work since 1873, upon 
\'fippointment to the chief clerkship of tlie Paten Ofiice, concluded his 
'Service here. 

The only appointments made during the year, except as to minor posi- 
tions, are those of Mr. John A. Church, mining engineer, now engaged 
in an examination of the mining affairs about the Comstock Lode, and 
Mr. E. T. Gunter, who accompanies the party of Lieutenant Bergland 
for the field season. Dr. J. T. Rotlirock has been engaged during the 
year in the completion of his botanical report, which, in connection with 
the special reports of several scientific gentlemen, will make the body 
of volume vi. 

Prof. F. W. Putnam, without additional compensation, continues his 
work upon the archseological collections placed in his hands, and brings 
toward completion the manuscript for volume vii of the quarto reports. 

Four general-service clerks have been enlisted, who are called npon^ 
in addition to frequent clerical duty, to assist in the tracing and draught- 
ing of maps, and in the field for topographical observations. 

I desire to recognize the cheerful assistance frequently extended by 
the officers of the supply department of the Army in facilitating the 
progress of the work, and to others, officers of the Government and indi- 
viduals, who have shown willingness to aid, either directly in the objects 
sought, or by appreciation of the results obtained. 

The following list notes certain of the .more prominent features of the 
field and ofQce work : 

FIELD. 

4 

SextaDt-latitnde stations 74 

Bases measured 2 

Triangles about bases measured 50 

Main triaiignlation-stations occupied (>4 

Secondary trianguIatioo-statioDS 80 

Station on meanders 5, 115 

Three-point stations occupied. 7<i5 

Camps made r 317 

Miles meandered 4,379. 4^ 

Magnetic variations observed 208 

Monuments built 168 

Cistern-barometer stations occupied 749 

• Aneroid-stations occupied 3, 804 

Mining-camps visited 15 

Mineral and thermal springs noted 16 

Mammals, specimens collected 13 

Birds, specimens collected 109 

Keptiles, lots collected lO 

Fishes, lots collected 9 

Insects, lots collected 31 

Shells^ lots collected is 

OFFICE. 

Astronomical positions compntea 46 

Stations adjusted by method of least squares 93 
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Triangles computed ••• 279 

Distances computed 186 

Latitndes and longitndes computed 186 

Azimnths computed 186 

Sheets and parts of sheets plotted, (1 inch to 2 miles) 17 

Special sheets drawn, (various scales) 16 

Cistern>barometer altitudes computed 709 

Aneroid-barometer altitudes computed 3,709 

Atlas-maps (1 inch to 4 miles) published 7 

Atlas-maps (1 inch to 4 miles) nearly ready for publication 4 

Atlas-maps (1 inch to 4 miles) partially completed 2 

Reports published : Volume iv. 

Reports distributed.! 1,533^ 

Reports in course of publication : Volumes i, vi, vii ; Star Catalogue, and table 

of distances. 

Maps distributed 8,133 

ASTRONOMICAL. 

The latitades of a nnmber of points, as determined by the ofQcers of 
the survey for the season, are herewith given, viz: 



BEPOKT OF THE CHIE>' OF BN01NEEB8. 



» 1 

e t 

i 2 I' 

H I i 

|2 « ! 



I s 



A I S. 



I I' I 

3 5i 3 



2 3 
i 8 



liiililiiJsiui.;;;. ;:iliitfjiiij!lt 



-iiii]ai99q«-«|)T 



I I 



I I 



APPENDIX NN. 



12 1^ 



£ i 

2r ^ 



e 








a 



•3 

Q 



O 

Ik 






iS 



a 



I 

o 



« 






iJ 

b 



a 
2 

*a 

3 



t 

S. 



o 

o. 
S 

O M 

I" 



> 
a 

I 

o 

a 
O 



^ 

o 






a 



bo 

a 

1 ^ 



d 

a 

So 

Si:. 

0( 



a 



a 
a 

9 
« 



e 

a 
« 
a 

3 



JS 

'a 

PQ 

a 

a 
o 

"o 



e 

s 

9 

a 


3 



•»* 

E 

a 
« 
a 

■•a 

a 
« 



a 
u 



I 

a 



I I 

2 I 



a 

I 



« 



8 

a 

d 

« 



PQ 

<•» 
a 
oe 
a 

a 



a 
9 



•a 

I 



s 



a 



I I 



s 



PQ 

■•a 

s 

a 
a 



o 

e 

n 



3 

a 



s 

a 








O 
9 



a 
8 



s 

a 

a 
o 



a 



a 





s 



a 
o 





s s 






9 



3 



a 

€1 

3 



a 

I 

8 

2 






3 

A 

n 



9 



•A 



00 



a 

« 

a 
« 



00 

00 



s 






? 

n 



9 S 



J a a 
« « 



a 
« 
♦* 
a 
o 



s s 






a 



a 
a 



a 



a 

4 

a 
a 



I 



s 

a 

Si 

a 
« 

1^ 



a 



a 



o 
3 



s 



m 






s 

o 

00 



CO 



*n 



s 



§ 

•E 

O 

a 

a 
•*« 

h3 



s 



e 

••» 

a 

I 














OD 
00 



o 



8 









s 

s 



et 

s 

O 






•o 



o 



y 


93 


S) 


S 


?5 


S 



* _^ • • • 

•0 

m9 



^^^'"H^'^^^H^'j^^W^Ji^^W^'^zSollzi 



•-•■c 



1 



8 

a 



s 






aji^ww^';^ 



3 t = >iO 



«D 




0\p • 5 f^S> «5^'®*^^©®5 ^'^P ?® o 7© «^« o o 5 o" » oca ?o « c p^ o « *7 



«• « « 



K 



_>^, 



^s. 



CQ 



P 



m 



•n 



@ 






O 

OD 



et 



•• « d 



m 



"v— 



tf « « 






O 
9 



>5 



> 






-2 






> 
•3 

I 

n 



o 
o 

n 

a. 



o 

Q 



^ 

w 



« 

I 



H 



§ 5 



i 
s 



Q 



ee 






8 

u 

a 



o 
"o 

u 






H 



CO 

a 



a 
s 






pa 



1216 



BEPOBT OF THE CHIEF OF ENGINEEBS. 



10 

a 



n3 

P 



o 

I 









I 



•s 

s, 



2 



50 



a 
S 

o 

d 
O 






a 
O 



•5 

£ 
o 



s 



•2 



o 
o 
O 

of 

>» 

u 

& 

■ 

|l 

o 



§ 

u 

m 
O 

s 



>Z5 



I 



o 

I 



« 

§ 



« 

e 

•♦» 

a 

a 



o 



1) 

i: 

O 



« 
a 



.a 

a 



1:9 



I 





a 

o 



« 
a 
« 





« « o 



B 

••» 
S 

a 

S, 


« 

)-9 



« 
g 

a 

s 



o 



»» 



s 







E 


« 
O 





a 
u 



« a 

■S8 



n:^ mS s 



o g 



a 
« o 



S9 

B 

53 



e 

PQ 



9 



s 

3 



S9 


« o 



9 



£ m 



e 



9 




3 



9 

I 





2 

o 









§ 



O 


€1 
O 


O 



(3 



a 


o 
9 



ao 
is 



s 

I 


« 

I 


C 



M 
u 
o 

••» 
3 

o 
S 



I" 









9A0q« opn^piY 



I 






es 
h3 






o 



O 



5 



Si 



S 



O 
00 

si 






<2 



et 






8 



« 



S 



s 

r- 



9 

CO 



s 



8 



(O 



CO 



% s 






^CQ»^^H^'^^^ 



'9 

« • 

ill 



H^';^ 



• • ■ • 






« 



fi 



00 

o 
of 






09 



8 

8 



8 



S 

OD 






« 

o 

8 



P^»>^^ 



GC 



- «.- -^ ««^ -_. »~. ^^ 0^ «='« 2,3 «= 8)8p2 2.2i! EuSiS S.o &a£S^ o 5 
o ® fl E^o « 5 >.© ®^ o^ e^ s^*' ©^ 0*© ©3 5*o^ o'SrS ©•§ y© o o.*© 5 e 
p^A4^i-4A1A4Ol-^0up4^^p^(»Pk•4]^Qpu•<P4Oal^OP1'<&4U&4'*<QQa^p4^OP^c»A. 



'J9q 
-inna9aoqB'8V[iY 



00 



d « d 



o 



tftftf tfdtf dtf tftftf 






00 



I 



© 






o 

.a" 
o 

a 

P5 



1^ 



« 

o 

o 

dS 

« 

*o 

o 
ji 

© 



o 

-g 


ft 

Pi 

« 



.0 



o 



© 

.a" 
o 






© 

2 

Pi 



© 

1 

g 



o 

o 

© 

> 

I 



d >*d d 

P 



© 

•a 

a 

OS 

« 

O 
> 
N 
© 



PQ 



*© 






APPKNDIX NN. 



a I 



! I 



s s I ^ 

lip 

B O S 

.J a ^ 



i ll i 






1! 


i 


i 


i 


1 i 

s m 


i 1 i 


i 




1 I 


i 




9 

? 


i i 


1 1 1 






i i 


g 




S 


i 5 












■J 






5 3 J 


■J 


•J 


S 3 


s 


e 




R M 


S 8 S 


: 


s 


n a 


s 


a 




a a 


Q S 9 


s 


8 












S „ 2 






,B £ 


9 


g 


5 


i g 


§ 3 § 


s 


» 












rf K rf 






















^ ^ 


^ 


^ 


3! 


s! ^■ 


g s« ^ 


s 


!j 


S 8 


s 


s 


3; 


B S 


s s s 


s 


R 


S » 


s 


« 


s 


S S 


S ?! SI 


SI 


R 



|^H^'!^«H^>;np4g:SB'BM^; 



<^.ti^ 






ll 

77 I 



I 5 « 



I \ 

i 



1218 REPORT OP THE CHIEF OP ENGINEERS. 

The latitude and longitude and altitude of the main astronomical 
stations will be giten in volume II of the quarto reports, now passing 
through the press. • 

It has not been found necessary to occupy further main astronomical 
stations for the purpose of checking positions determined by other means 
in the prosecution of work of 1877 ; but upon the completion of the 
observatory at Ogden and those contemplated — one at Denver, Col., 
another on the western slope of the Sierras, a number of paints to the 
north and south of the present line of the Pacific Kailroad, t. e., in Oregon, 
Idaho, Montana, Texas, New Mexico, and Arizona — may be occupied. 

GEODETIC AND TOPOGRAPHICAL. 

The sketches showing the triangulation in the Colorado, Utah, and 
California sections are added to as computations progress, and from time 
to time, as it covers a number of the regular atlas sheets, will be pub- 
lished, as well as the geographical positions, obtained by triangulation, 
of prominent points. The number of triangulation stations of the highest 
^rade increases each year, and especially in areas where more numerous 
observations become necessary in order to gather data for delineation on 
maps of the larger scales. As usual, the areas occupied in the expedi- 
tions of 1876 and 1877 follow strictly those authorized by the Chief of 
Engineers and the honorable the Secretary of War, in pursuance of 
projects submitted by the officer in charge, and are all laid within that 
part of the territory of the United States lying west of the one-hundredth 
meridian, as shown upon the progress map, and over which it is contem- 
plated that topographical surveys in detail commensurate with the char- 
acter and development of the various sections shall be prosecuted to 
completion. 

The topographical assistants are now required to add to their notes 
careful data showing the natural resources of the region traversed, in 
order to collect information as to the general character and value of the 
areas still belonging to the Government, and it appears that the relative 
areas of arable, timber, grazing, minefal, and arid lands may be described 
and delineated. 

The noticeable topographical results inaugurated during the year are 
about Lake Tahoe, in the Sierra Nevada, the topography of which, from 
data now gathered, warrant a projection on a scale of 1 inch to 1 mile, 
which has been completed at the hands of a special party engaged upon 
the high peaks and along the divides of the water courses of this pecu- 
liarly interesting lake region. 

The plane-table sheets covering the entire Comstock mining district 
are drawn upon a scale of 1 inch to 500 feet, and will, after reduction, 
serve as a complete and connected contour map of this region so abun- 
dant in the precious metals. 

As usual, when practicable, connections have been made with main and 
minor points of the land survey and monuments built in all cases of due 
importance. The areas covered by the expedition of 1876 are noted 
upon the progress map as parts of atlas sheets 47, 48, 56, 61^62, 70, 77, 
and 78. Portions of the following basins are embraced, the "Great In- 
terior Basin," and those of the Arkansas and Bio Grande Rivers, as well 
as the headwaters of a number of streams lining the western slopes of 
the Sierra Nevada between the latitudinal limits noted on the progress 
sheet. The gauge of the success of the expedition is better shown by 
the number and character of the observations made at the main gee- 
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graphical statious than by the area covered, although the hitter is not 
inconsiderable for so short a season. 

A measured and developed base was laid out in the Carson Valley, 
and connected with the astronomical station established in 1873 at Vir- 
ginia City, Nev. A description of the apparatus and method employed, 
by Dr. Kampf, being somewhat typical of that adopted for use upon the 
survey, is herewith given. 

DKSCEIPTION OF MEASUKINGEOD. 

The rod was decided upon by the officer in charge in the winter of 
1875-^76, upon consultation with Dr. Kampf, and constructed by Mr. 
Edward Kahler. It was made of wood, 20 feet in length, strengthened 
by a vertical cross-piece. Each end of the rod is provided with a scale 
8 inches long, subdivided to yj^ of an inch, so that by a magnifier it 
can be read to thousandths. At a point near the center an arc of a cir- 
cle of 30^ extension is fastened. An arm attached to the center of the 
circle, and movable by a micrometer- screw, carries a level, so that after 
determining the zero-point on the face of the circle the inclination of the 
rod can be easily read to 5 minutes. The rod is placed for measurement 
on two iron-plates, weighing about 30 pounds each, and provided with 
three strong iron pins 2 inches long. In the center of the plate, on an 
elevated silver plane, is drawn a cross-line, which acts in the nature of 
the zero* point of the line. 

METHOD OF COMPARISON. 

The rod was compared daily, both before and after its use, with two 
steel standard rods, constructed by the United States Coast Survey, and 
of a normal length of 5 feet, at the temperature of 6I0.6 F. In place 
of the rod constructed b.^ Mr. Kahler, a similar one, not quite 20 feet 
long, politely furnished by Mr. Adolf Sutro, of Sntro, !Nev., consisting 
of very well seasoned and varnished wood, was used. A very simple 
apparatus was used, constructed for comparison, the standard steel rods 
being supported on two wooden blocks, and therefore elevated by the 
thickness of this support from the plane of measurement, two knife- 
blades were driven in a wooden board, 22 by 1^ feet by 4 inches, being 
as much above the surface of the board as the polished plane at the end 
of the normal rod. The center of the sharp blade and the plane of the 
normal rod were brought into the same vertical plane, and by an assist- 
ant is kept in this position until the second rod is brought in contact 
with the first. Thus continuing, the fourth rod was found to reach over 
the knife-blade about 1^ inches. A square block of wood was placed 
at the end, in contact with the normal rod, and by means of a small 
measure, 3 inche^long, and divided to hundredths, the distance from 
the square block of wood to the blade of the knife was read, the tem- 
perature being always carefully noted and the measurement repeated. 

The readings were made by Dr. Kampf and his assistant. After 
determining the distance between two points on the edges of the knife- 
blades, the measuring-rod was placed on top of the blades with the 
utmost care, and the scale on both ends read. In this manner the 
amount of over-lapping of the rod was obtained. 

Observation made October 11, 1876, between knife-blades, 20 feet 
1.537 inches, 55^.8 Fahrenheit ; reading of scales on rod, east end, 0.420 
inch; west end, 0.140 inch; therefore the length of the rod was deter- 
mined to be 20 feet + 0.997 inch, at 55o.8 Fahrenheit. 
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DESCRIPTION OF METHOD OF MEASUREMENT. 

Dr. Karapf was aided in the measnrement by Mr. Lonis Seckels and 
two laborers. The work was divided amoDg the party as follows: The 
line was laid out in advance for one day's work, marked by iron pins 2 
feet in length and aboat 180 feet apart. The base was measured on an 
old road, laid out about ten years ago, and running in a straight line for 
a distance of 3f miles. A fine line was tied to one pin and (pstened to 
the next one. Two plates were laid down within the distance of 20 feet 
2 inches, approximately, so that they were parallel with the line and 
tangent to it. One laborer takes the measuring-rod, bringing it near 
the plates, and the assistant being at the rear end, the laborer on the 
other, both grasp the rod at the same time and put it on top of the plates 
j^^ of an inch distant ft*om the cross on the ridge of the plates. Mr. 
iSeckels reads the rear end of the scales at the same time that Dr. Kampf 
reads at the front end by means of a common magnifying-giass. The 
readings are then at once recorded. After that the level was read by 
Dr. Kampf and simultaneously with Mr. Seckels, who is now at the front 
end. He reads the rear end of the scales, and the readings are recorded 
by both. Then the readings are called out and in case of disagreement 
repeated. In the meanwhile the other laborer puts an auxiliary rod of 
20 feet 2 inches in the position, so that the rear end may be in line with 
the mark on the plate driving the third plat« in the ground. When the 
readings are finished the new plate is found in its proper position, the 
laborer brings the rods in front of both plates, and the operation is re- 
peated. The other laborer takes meanwhile the first plate put down 
and brings it to the front, as No. 4. The thermometer is read from time 
to time on the shady and sunny side of the rod, to obtain its tempera- 
ture. After a reasonable practice the rate of measurement may be as- 
sumed as 20 feet for each interval of one and one-half minutes. 

CO-EFFICIENT OP EXPANSION. 

The steel rods of the United States Coast Survey are of normal 
length at the temperature of 61^.6 F. By means of the coefficient 
of expansion for one degree, as given in Lee's tables, the distance of 20 
feet is reduced by applying the temperature of the time of comparison, 
and thereby the distance between both knife-blades is obtained. To 
this is added the readings of the scales of the rod, and the length of the 
rod for the observed temperature is found. The mean of the observa- 
tions at low and high temperatures are taken, and from the difference of 
both lengths the factor of expansion is derived, as shown in the next 
table. The rod having been heavily saturated in a rain and snow storm 
on October II, the observations taken afterward are not used for 
determination of expansion. The length of the rod was found from the 
comparisons to be 20«^ 0*^.9408 for 610.6 F. 



APPENDIX NN. 



1221 



Compari9on8 at low temperature. 



October 



September 23. 
34. 
25. 

26. 
27. 

3d. 

29. 

30. 
1. 
2. 
3 
4. 
5- 
6. 
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d. 
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u. 
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Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


-H.I 


-1. 4950 


—0.02-5 


—1. 5165 


0.4950 


-1.0315 


— 6.6 


—1. 4950 


-0. 0101 


—1.5051 


0. 4940 


—1. 0111 


—10.3 


-J. 4960 


--0. 0157 


—1.5117 


0. 4980 


-1.0137 


— 7.6 


-1. 5150 


-0.0U6 


-1.5266 


0.5050 


—1. 0216 


—10.6 


—1.5000 


-0. 0162 


-1. 51 6i 


0. 5070 


—1.0092 


- 3. I i 


—1.5150 


—0.0047 


—1.5197 


0. 5170 


—1. 0027 


— 8.8 1 


—1. 5100 


—0.0134 


—1.5234 


0. 5270 


—0.9964 


— 6.6 


-1. 5230 


— O.OIOI 


—1.5331 


0. 53-20 


—1.0011 


— 7.8 


—1. 5360 


—0.0119 


-1.5379 


5.390 


—1. 0079 


- 2.4 


—I. 5340 


-0. 0037 


— 1.5377 


0.5390 


—0. 9987 


— 9.6 


-1.5180 


-0.0H6 


—1. 5326 


0. 5:150 


—0.9976 


— 9.6 1 


-1.5350 


— 0.0!46 


— 1.5496 


0.5410 


—1.0086 


— 9.6 1 


—1. 5330 


—0. 0146 


—1. 3476 


0.5390 


—1. 0086 


—10.3 


—1. 5330 


—0.01.56 ' 


—I. 5480 


0..'i4IO 


—1. 0076 


-5.6 


-1.5440 


—0. 00^5 


—I. 5:)2.'i 


0.5410 


—I. 0115 


-f 0.4 


—1. 55H0 


-l-O.OOOri 


— 1..\574 1 


0. 5490 


—1. 0784 


—13.0 


—1.5450 


-0.0198 


— 1.5«4d 


0. 5590 


—I. 0058 


— 5. 8 


-1.5:J70 


—0. 0088 


—1. 5458 


0.5600 


—CSSTiS 


— 2.6 


— 1.5370 


—0. 0J40 


—1.6410 


0.5410 j 


-1. 0000 



Mean length of rod at 54<^ 5 F. — W feet— 1 0062 inch. 



Comparisons at high femperaiure. 



S4.'ptember 33 
34 

25 
36 
27 
38 



October 



30 
1 
3 
3 
4 
5 
6 
7 
8 

10 



Date. 



1876. 




o 

+51.4 
-+-36. 4 
--39.4 
--48.4 
-23. 4 
-11.4 



Inch. 
-1.5500 
-I. 5450 
-1. 5.M0 
-1. 5320 
-1. 5:J50 
-1. 54f0 

29 -i-22.0 — 1.5;tno 

-I. 5<j.'.0 
-1.5410 
-1. 5«40 
-1. oT.'.O 
-I. fu^A) 
-1. Ti^rO 
-I. .'5740 
-1. 5730 
-1.5740 
-1. 5750 



-r47. 9 
-1-11.4 
-f-»;o. 4 
— 14.4 

-r.vi 4 
-\-m. 4 

-f .'){5. 4 
-flK4 
-rl7. 4 
4-:J3.4 



Inch. 
-fO. 0784 
-f-0. 0555 
4-0. 06(11 
4-0. 0739 
4-0. 0357 
4 0. 0220 
-f 0. o:«6 
-f 0.0731 
-*-0 0174 
4-0. 0922 
4-". 0677 
-^^0. 0-00 
-rO. 0922 
-1-0. 0861 
-^0. 0281 
-}-0. 0266 
4-0. 0509 



Inch. 
—1.4716 
—I. 4»95 
—1. 4939 

— 1.4.')8l 
—1. 4993 
—1. 5260 
-1.50.-.4 
—1.4910 
— l.r)216 
—1.4718 
—1. 507H 
— 1.4n50 
-1.4958 

— 1.4879 
—I. 5449 
—1. 5476 
—I. 5*24 1 



Inch, 

0.5110 
0. 5050 
0. 52(K) 
0. "tltO 
0. 5-2-20 
5280 
5320 
5390 
5410 
0. .^540 
0. .")4-.:0 
0. 5450 
0. .'»510 
0. .5960 
0. .5420 
0. 5510 
0. £620 



Meau length of rod at 99^.0 F. = 20 feet- 0.96616 inch. 

Expansion of rod for 44^.5 F. =0.04004 inch. 
ExpttUBion of rod for P.O F. ^ 0.00090 inch. 



9 



a 



|l 





§ 



Inch. 
—0. 9606 
—0. 9845 
—0. 9739 
—0. 9401 
—0. 9773 
—0. 9980 
—0. 9734 
—0. 9529 
—0. 9826 
—0.9178 
—0. 9653 
—0. 9.500 
—0. 9448 
—0.9419 
—1. 0029 
—0. 9966 
—0. 9621 
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REDUCTION OF OBSERVATIONS. 



The following corrections are applied to the nnmber of rods multiplied 
by 20 feet : 

(1) Difference of rod from 20 feet at mean temperature of all observa- 
tions multiplied by the number of rods measured. 

(2) Eeadings of both ends of wooden rod when lying on the plates. 

(3) Correction for inclination. 

The following table contains the corrections for (1): 

First titeasurement 



Dmte. 



£ 


% 


X 


£-• 




*££ 


s 


s 


s 


= s 


t 


£ 



September 23 88 104 

24 v^i 104 

25: , K> 54 

26 86 109 

27 65 102 

28 81 104 

29 «9 HI 

30 84 105 

October 1. 92 i 98 

2 94 108 

3 93 110 

4 85 72 



S8 

c 



Inehei. 

-101.5487 
-102. 1987 

- 52.6305 
-106..')279 
-101.60-22 
-102. 1061 
-108.2:07 
-I02.(KKKI 

- 95.3399 
-104. ?724 
—106. 8146 

- 70,4315 



First measaremont, 1,181 rods— 1,155.2558 inches. 



Second measurement 



Dnte. 



S 



g 

O 

s 

a 

•I 



October 5 1 92 

« 97 I 

7 92.5; 

8 83 j 

10 88 

11 ' 58 ; 

V n i 63 I 

i^ ! 57 ; 



'1 


EC* 


1^ 


Ssm 


•0 


c 


«ri 


■> 


c ^ 


**■© 




C 


C »rf 


ft 


? & X 


s 


c<^C< 


^ 


» 




Jrwhes. 


144 


144.8357 


151 


146. 1710 


152 


147. 7516 


150 


151. 9837 


145 


141.5302 


129 


129,3945 


1-18 


139. 4297 


150 


141.7125 



Second measnrenient, 1.179 rods — 1,142 4090 inches. 
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DEDUCTION OF RESULTTJ OT LENGTHS OF BASE NEAR SUTRO, NBV. 



Jlrat Second 

measareineDt. measarement. 



Sum of corrections for (1) 

Sato of corrections for ^2) 

Sam oT^corrections for (3) 

Sam of corrections 

Nauber of rods multiplied by 20 feet. 
Length of base 



— 96.2713 
—101.2506 

— 1.1624 
— 19d. 6843 
23620. 0000 
23421. 3157 



Mean 

Beduction to level of the sea. 



Resulting length, (feet) 



— 95. 2007 

— 62.2997 

— 1.1492 
—158. 6496 
23580. 0000 
23421.3504 

• 

"^421.333 

— 4, 946 

23416. 387 



KOUTES OF COMMUNICATION. 

A small number of tables of distauces taken from the road-measure- 
meats of 187G are herewith given. 

In each subsequent annual report the routes joining the main termi- 
nal points of lines of present or prospective importance will be given, 
and the consolidated table mentioned in my last annual report will soon 
be made more complete and forwarded for publication. 

Daring the year a number of distances between military posts, prin- 
cipally in the departments of the Missouri and Arizona, have been fur- 
uished to the Paymaster-General, United States Army. 

UST OF ROAD-DISTANCES BETWEEN PROMINENT POINTS MEANDERED BY PARTY NO. 1, 

COLORADO SECTION, 1876. 

La JantA to Paeblo. 

Pueblo to Canon and Florissant. 

Florissant to Fair Play. 

Fair Play to South Arkansas Post Office. 

South Arkansas Post Office to Mosca Creek Forks. 

Mosca Creek to Rosita. 

Rosita to Cafion City. 

Cafion City to Colorado Springs. 

From La Junta, Colo.f to Pueblo Post OffioCt Colo.'-Atlas-sheet No, 62. 



Distance in miles. 



LaJanta,Colo . „« 

Texas Bend l t' L^ 

Rocky Ford ^'J^ 

ApighpaCreek 

Huerfano River ,... 

Old Fort Reynolds .i; ^ 

Fork of road to Pueblo and South ^^ ^* 
Pooblo. 

^uth Paeblo. lover bridge „ «a 

Pueblo Post Office ^'^ 



■ 




§.5 


i 

5 


^s 


a 


■*^ 


ft 


s 


fi 


A "O 





13.49 

19.19 

2.60 



S.36 



4.78 
11.54 
25.03 
44.23 
46. 82 
59.09 

64. 45 
65.05 



a 

a 

a 



65.05 
60.27 
53.51 
40.02 
SO. 83 
18.23 
5.96 

0.60 



4,266 
4,324 





Remarks. 



No wood or grass near town. 



Koad along south bank of Arkansas Kiver. 
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Drom Pneblo, Colo,, to Cafion and Flori9$ant — Atlae-^htet No. 62. 



Pneblo Post-Office 

Big Tarkey Creek 

Bearer Creek 

Ute Creek 

lUffbt-mile Creek 

OllCreek 

Canon City Poet Offloe 

Forks of road, (Pleasant Valley) 

Carrant Creek, (12-mile ranch) 

£ighteen-niile Sanoh, forks of road 

to Fair Play. 

SonthFork Wilson Creek , 

Divide between Wilson and High 

Creek. 

CroMing High Creek 

Settlement on treat fork Oil Creek .. 

Down west fork to near month 

Up Oil Creek to Sommit, Twin Creek 

Pass. 
Florissant Post Office 



Distance in mUes. 



I 



i 

t > 



13.64 

aae 
iai7 

1.46 
3.75 
3.05 
8.95 
3.90 
5.57 

5.13 
3.10 

3.eo 

3.84 
4.50 
8.T3 

4.50 



o 

9 

a 

a 



13.64 
80.90 
31.07 
33.53 
36.88 
39.33 
47.58 
51.48 



|l 

IS 



9a 65 

78.01 
69:75 
59.58 
56.13 
54,37 
51.33 
4a 07 
39.17 



57.05 


33.60 


62.18 
65.38 


88.47 
95.37 


69.09 
73.99 
77.4-2 
86.15 


21. .57 
17.73 

1.3. 8:j 

4.50 



I 






9 m 






4,584 

4.947 
5,148 



5,341 
5,335 
6,371 
€.019 
7,161 

7.401 
8,439 

8,401 
8,359 
7, 934 
«,790 



90.65 i 8,184 



Remarks. 



Grass and foel along rl^er- 
bottom. 



Goo<l grass, fuel, and water. 
Vallev fenced in. . 

bo. 
Good grass and water. 

Good grass, water, and fnel. 



From FlorisaantfColo., to Fair Play, Colo,fVia Tarryall Creek, — Atlas-aheet Xo$, 62, 53, and 52. 



Florissant Post-Office 

South Platte Bridge.... 

McLanghUn's ranch 

Dnck Lake 

Fork of road to Fair Play 

Up Hock Creek to the point where 
the road leaves the creek. 

Condnence Michigan and Jefferson 
Creek. 

Tarryall River bridge below Hamil- 
ton, (by the shortest trail.) 

Snmmit road « 

Fair Play Post Office 



Distance in mUea. 



a ** 



4.97 

7.47 

15.33 

7.90 
3.67 

4.90 

5.16 

7.96 1 
4.34 



I 

S 

a 



4.97 
13.44 

37.67 
.15. 57 
39.34 

44.14 

49.30 

.56. 56 
60.80 



a 
s 



60.80 
55.83 
48.36 

33.13 
25. 3 < 
31.56 

16.66 

11.50 

4.24 



> 

I 

9m^ 

a-2 



9 9 

a 

5 



8,184 
7,978 
8,226 

8.807 
9. 035 
9,239 

9,398 

9,713 

9, P.'jS 
9,939 



Remarks. 



Camp. Grass, wood, 
watPr. 
Do. 



and 



1 



No wood near road. 



Wood scarce, grass nacilinni, 
water good. Hay and grain 
for sale in town. 



The above road is not the shortest road between Florissant and Fair Play. The stage-road lesavcs it 
near the Sooth Platte bridge. 
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From Fair Play, Colo., to South Arkansae Post Office, — AtUksshiei No$. 52 and 61. 



f*air Play Pont Offioe 

Four-mile Creek 

Riinch on Dry Creek 

Sonth Fork $k)uth Platte River 

Baflklo Springs 

Salt>Work8 

Divide between Platte an<l Arkansas 

Rivers. 

Riverside Post Offloe ^ 

springs, Tront Creek 

Fork of roads apaud down Arkansas 

River. 

Arkansas Bridge 

Chalk Creek 

Ceo treville Post OfBoe 

Brown's Creek 

Ttiree-mile Creek 

Sqaan Creek 

Soath Arkansas Post Office 



Diatance in miles. 




3.47 

2.14 
2. Id 
8.18 

3.15 
2.16 
2.38 
1.40 
2. 29 
5.70 
5.48 



& 



-a 

B 

I 



3.77 

9.32 

11.97 

16. .38 

20.54 

21.01 



I 



26.15 
28.33 
36.51 I 

39.66 
41.82 
44.20 
45.60 
47.89 
53.59 
59.07 



S . 

•28 

si 



59.07 
55.30 
49.75 
47.10 
42.69 
38.53 

35.06 

J32. 92 
.•W).74 
22.56 

19.41 
17.25 
14.87 
1X47 
11.18 
5.48 



« 


► 


i 


flS 


4* 


M-i 


•m g: 


« 


a-T 


:§ 


•o 





•*.» 


•a 


.-* 


< 


9,928 


9,670 


9,317 


9,161 


8, 952 


8,969 


9,464 


9,144 


8.963 


7,937 


7,741 


7.729 


7,690 


7,828 


7,926 


7,279 


7,383 



Remarks. 



Camp. Grass and water, bnt 
no wood. Hill moderate. 



Good bridge. 



Grass and wood scarce. 



Wood and water good. Poor 
grass. 



From South Arkansas Post Office to Mosca Creek , fork of roads. — Atlas-sheet Xo, 61. 




Soath Arkansas Post-Office 

Toll-gate 

Snmmit Pnnoho Pass 

Ronnd Monntain Ranch Post Office 

Hall's, Kerber Creek 

Biamarok Post Office 

Malor Creek 

Wild Cherry Creek 

Rito Alto Post Office 

San Irabel Post Office 

Creatones Creek 

TV^llow Creek 

Cottonwood Creek 

I>ea4lman Creek 

Sanrihill Creek, (old Star ranch) . . . 

Spring Creek 

Moaca Creek 



.3. 4*2 

4.63 

2.67 

11.81 

8. 10 
2.46 
3.24 
2. OH 
3.74 
3.12 
2.75 
2.00 
2..'W 

9. fiO 
1. S-'i 
1.64 



3.42 

8. 05 

10.72 

2i 5:J 

30. 63 



33. 

36. 
3H. 
4*2. 
45. 
4-5. 
50. 



09 
33 
41 
15 
27 
Oi 
O'i 



52. 32 
61.02 
6:1. 47 
65.11 



6.5.11 
61. 69 
57.06 
54. 3«» 
42. .V 
34. 4H 

32. Oi 

26. 70 ! 
22.96 I 
19.84 
17. 0".» . 
15. 0"> 
12. 79 ' 

3. 19 

1.64 



> 



A 8 



9 



7,383 
8, 216 
8,945 
8, 7:<2 
7, 900 
7.736 
7. 68« 
7.431 
7, 4M 
7. ^M 
7,517 

"7,' 566 



Remarks. 



> Pnncbo Pass. 






Grafs poor and wood scarce 
near road ; better grass 
and wo4i4l in abundance 
found in the foot-hills of 
Sangro do CriHto Range. 



I 



7. .•>87 

7, TifiO J» Road very sand v. 

7,549 ) 



Road through Pancbo Pass is kept in good condition. 
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From. Moaca Creek to Bo8ita, Colo. — Atlas-sh^eU No, 61 and 62. 



DiatADce in milea. 



MoBca Creek, fork of roads 

Kanch, westeru entranoo to Mosca 

Pass. 

Sammit Hoaca FaM 

Fork of roada to Gardner's 

Intersection, creek and cro8s*road. . . 

Mnddy River, forks of road 

Divide between Arkansas and Ilner- 

fano Rivers. 

Forks of road to Colfax 

Forks, U-ia road 

Rosita and U-la road 

Rosita 



d 
«> 

1-2 

a ** 

O 9 

9 > 
ls:3 



7.73 

aw 

5.13 
<190 
2.52 
4.43 

4.83 
2.64 
2.76 
2.8<5 



J) 

o 

eS 



a 

o 



7.73 

10.95 
16. Od 
32.98 
35.50 
29.93 

34.75 
37. 39 
40.15 

43. OL 



a 

g 



4?. 01 
35.28 

32.06 
26.93 
20.03 
17.51 
13.08 

8.26 
5.62 
3.86 



> 

o 

•3 

"i? • 
« 









7,549 
8,172 

9,787 
e.805 
7,977 
7,916 

P,42J! 

8.233 
8,174 
h, 327 
8,717 



Remarks. 



Camp. Grasa poor; wood and 

water good. 
Road good through pass. 



I 



Good wood, grass, and water 
near town ; haj and grain 
for sale. 



This is the old road from Mosca Pass to Rosita, and is now praotioable only for lightly-loaded wagons 



from Rosita^ Colo.f to Canon City, Colo, — Atlas-sheet No, 62. 



Rosita 

Oak Creek, (blacksmith-shop) 

Yorkville 

Point where road leaves Oak Creek. . 

Summit road 

Forks of road, Cafion City and Labran 

Crossing Milk Creek 

Arkansas River bridge 

Canon City Post Office 



Distance in miles. 



9 

Is 

!i 

S > 
& 



13.56 
2.51 
5.11 
0.91 
0.44 
3.37 
4.45 
0.51 



i 

I 

a 

o 



13.56 
16.07 
31.18 
22.09 
22.53 
25.80 
30. 25 
30.76 



o 



i 






9 

o 2 

a 



Remarks. 



30.76 


8, 717 


17.20 


7,987 1 


14.69 


7.727 


9.54 


6,105 


8.67 


6,829 


8.33 


6,678 


4.96 


5,939 


0.51 


5, 302 





5,325 

1 



Post Office. 



This is the stage-road between Cafion City and Rosita. Grades are easy and road in good condition. 
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From Canon City, Colo., to Colorado Springs, — Atlas'sheet Xo. 62. 



Canon City Post Office. 



Hailroad-crossing 

Oil Creek ^ 

Eisht-mile Creek 

TTte Creek 

BeaTer Creek CroMiog. 



Pork ^e Turkey Creek 

Big Turkey Creek 

Weat Fork Little Foantaio Creek 

CoDflaence. eaet and weat forks 

Bend of rond 

BailroHd-crosAing 

Colorado Springa, oenter of town . 



Distance in miles. 



9 



2.24 

0.81 
4. 4rt 
2.14 
6.61 

9.33 
2.50 
2.61 
1.13 
2.21 
10 39 
0.04 



•^* 
O 

a 
o 



a 



2.24 

3.05 ; 

9.67 ' 

16. 2d . 

I 

25.61 
28.11 , 
30. 72 
31.85 
34.06 
44. 4 ) , 
45.39 



o 

cB 

s 

En 



43.15 . 
40.34 
37.86 I 
35. 72 1 
29.11 
I 

19.78 
17.2fl 
14.67 
13. .54 
11.33 
0.94 



I 






\ 



d 



45.39 I 5,325 



5,241 
5,540 

'5,'936' 

6.4e>0 
6, 519 
6, Irt) 
6,109 
6,000 
5,875 
5,946 



Bern Ark 8. 



Corrals in town ; no wood or 
grass near town. 

No bridge. 



Camp. Orass scarce : wood 
ana water in aOuudance. 



Animals In corrals ; grain and 
teed parchased. 



This is not the naually-traveled road between CaGon City and Colorado Sni^g^: it is called the 
'*iib>rt cat." but is impracticable for heavily loaded wagons bstweon Beaver Creek Crossing and Big 
Tarkey Creek. 



LIST OF ROAD-DISTANCRS BETWEEN PROMIXEXT POIXTS, ME.VNDERED BY PARTV XO. 2 

COLORADO SECTIOX, 1876. 

Trinidad to Santa F^. 

Fort Lvou to Triuidad. 

Santa F^ to Tejique. 

Socorro to Las Lunas. 

Valencia to Socorro. 

Socorro to Fort Craig. 

Socorro to Gainisa. 

Ojo de las Casas to Las Lunas. « 

Pedernal to Manzano. 

Tejiqae to Pedernal. 

Pedernal to Anton Chico. 

Antelope Spring to Los Pesos. 

Tangnes de Jnan Lojair to Cieuega de Tula. 

Anton Chico to Fort Lyon. 
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From Trinidadf Colo., to Santa Fif JV. Mex., via Long^s Canon and TaoB Pa98, — Atlas-sheets 

70 J, 70 C, and 69Z). 



Trioidad 

Junctions Lons's Creek and Purgatory 
Long's Cafion Pass 



Vermejo Creek, Cameron's . 
Van Bnimmer Park 



Ponil Creek 

Sonth Fork Ponil Creek. 

PouUPaas 

Elizaliethtown 

Six-mile Creek 

Kennedy's Ranch 

Taos Pass 



Month of FemandcB Creek 

Kanchos de Taoa 

Junction with Government road. 
Cineguilla 



Plaza del Alcalde. 



Pneblo de San Jnan 

Santa Craz 

Pojoaqno 

Cuyamunqae 

Tesuque 

Sanur6 



Distance in miles. 



a 

if 

a •* 
S s 

^•5 



6.54 
31.51 

IB. 34 
13.66 
6.00 
7.05 
6.99 
4.33 
7.85 
7.71 
2.06 

14. 43 

4.07 
5.34 

ti.86 

sa30 

9.94 
4.92 I 
7.27 i 
97. S4 ' 
5.096' 
».34e 



"2 

a 

H 

a 



6.54 
9a 05 

46.39 
60.05 
66.05 
73.10 
80.09 
84.49 
91.67 
99.3d 
101. 44 

115.37 
119. 94 
l»i5. 28 
133.56 

156.86 

159. 80 
164.0-2 
171.29 
174. 01 
179. 11 
lt^46 



B 
Cff 



2 



18a 46 
181.99 
160.41 

149.07 

198. 41 

129.41 

115.36 

10a37 

104. 04 

96.79 

89.08 

87.09 

79.59 
6a 59 
53.18 
54.90 

3L60 

28.66 
94.44 
17.17 
14.45 
9.35 






1-^ 



p 






8,409 

7,133 
a 557 



a 3.19 
9,848 



a 450 
'9,989 



6,011 
5,756 
5,870 



Kemarks. 



Town; Goremmeut agency. 

Ranches. 

Good grazing; water in 

^>ring below saminit. 
Ranches. 

Lakes; fair grazing. 
Good grazing. 
Poor grazing. 
Good grazing. 
Mining town. 
Good grazing ; ranches. 
Deserted; wood, water, grass. 
Wood, water, grass, below 

snmmit. 
Poor grazing. 
Mexican town ; forage. 

Mexican town ; wood and 

water. 
Government agency*; Mexi- 
can town. 
Government agency. 

Do. • 

Do. 
Mexican town. 
Indian pneblo. 
Military post ; large town. 



The road is practicable for wagons. Descending to Vermejo Creek there is a steep hill for half a 
mile. 



From Fort Lyon, Colo., to Trinidad, Colo. — Atlas-sheets Nos. ^CD and 70 A. 



Fort Lyon 

Purgatory River. .. 
Went Las Auimas. 

Sizer'ft Ranch 

Alkalis Station.... 



Vogel'sCaSon,. 



Bent's CaQon 

Lockwood's Ranch 
Hogback 



Chlcoso Creek. 

ElMoro 

Trinidad, Colo. 



Distance in miles. 





^■2 



& 



I 



3.414 

2. 090 

6.447 

11.981 

10.930 

15.613 

13. 4ii2 
16. 773 

14. 619 
> 10.946 

5.145 



a 
o 

Pi 

& 

a 
I 



5 



n 



£ 

En 



< 



5. 494 
11.941 
23. 922 

84. 15 > 

49. 765 
63. 247 
80.020 

94. 639 

104. Sa'i 

110.030 



18. 428 

28.658 

44.271 
57.753 
74.526 

89.145 

99.391 

104.536 



I 






Remarks. 



< 



3, 93d Government post. 
I Poor grazing. 



4,040 
4,040 
4, 136 

4,205 

4,696 
4, 997 
5,423 

5,840 



Town; railroad. 
Government agency. 
Denortwl; poor water; litllf 

wood. 
Deaortod: poor water; poor 

grazing. 
Do. 
Do. 
No wood; little water and 

grass. 
Ranches; grazing generally 

eaten np. 
Dt^nverandRio Grande l^U- 

road. 
Town; forage; Government 

agency. 



Country generally worthless. River-buttom cultivated ; water elsewhere scarce and alkaline, 
wooded with pifion and cedar. Grazing good, but usually closely eaten. 



Bluffs 
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From Santa jFV, N. Mex., to TiJeraSy N, Mex, — Atla8-9heet Xo. 77 B and D, 




2 > 



S 



eg 

6 
S 



Santa F6, N. !tfez 

Forks of road , 

Sail Marcos Spring 

Oalistoo Creek*. * 

Old Placer 

Fork roads 

Kew Placer 

Fork roads 

San Pedro 

San Antonito , 

CaAoncito ^., 

San Antonio , 



9.590 
a 951 

3.003 

6.195 

a. 339 

9.906 

1.353 
7.384 
3.759 
:i.028 
2.541 
2.105 



le. 

81. 
27. 
34. 

36. 

3a 

4S. 
49. 
52. 
55. 
57. 



541 

544 

739 

078 

984 

5.17 
921 
680 
708 
249 
354 



I 

H 

S 



I 



c 
as 

o 

« « 

a I 



Eemarks. 



I 



57.35 
47.75 
38.80 


"M56* 


35.80 




29.60 




83.27 




90.36 


6,667 


ia8i 

11.43 
7.67 
4.64 
2.10 





Town; GoTernment post. 

Good water; little wood; 

good grass. 
Good water; wood plenty; 

good grass. 
Mining town ; little of mn j- 

tiling. 
Good grazing and wood; bo 

water. $ 
Mining town; wood and 

water. 
Good grazing. 
Deserted. 
Mexican town. 
Do. 
Do. 
Do. 



Grazing in general, good; wood, cedar and plfion, abundant; water, scarce. 

From Socorro, X, Mex., northwest hank Bio Grande f to Las Lunas. 



Distance in miles. 



S^'»corro . 



K^condida. 
Limitar ... 
I'alvadAra . 
AJamillo .. 



San G-eronimo . . 

Han Carlos , 

Kio Paeroo 

Sabinal Agency 



Ptf«bllto 

Sabinal 

Kanchitoa 

Bosqae 

l^ueblitos de Belen 



Belen 

Raitchltos de Belen. 

XxM Chares 

J.Aa JLonas 




4. on 
4.23 
2.25 
3.42 

7.27 
1.61 
2.42 
3.83 

2.14 
1.07 
2. .32 
3.05 
3.50 

3.69 
1.71 
3.65 
5.76 



4.96 

9.19 

11.44 

14.86 

22.13 
23.74 
2C. 16 
29.99 

32.13 
33.20 
35.52 
3a 57 
42.07 

45.76 

47.4? 
51.13 
56.88 



I 






rs 
a 






Remarks. 



56.88 


4.(>59 


51.02 
i7 69 
45.44 
4^.02 


........ 

"4,' 693 


34.75 
33.14 
30.72 
96.89 


"4,* 757 


24.75 
83.68 
21.36 

ia3i 

14.81 




11.12 
9.41 
5.76 


4,890 
"4,'92i' 



Mexican town, Goyernment 

agency. 
Mexican town. 
Do. 
Do. 
Mexican town, GoTornment 

agency. 
Mexican town. 

Do. 
Water. 
Mexican town, Govornnient 

agency. 
Mexican town. 
Do. 
Do. 
Do. 
Mexican town. Government 
agenc3% 
Do. 
Mexican town. 

Do. 
Mexican town, Goremment 
agency. 
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From Valenckif X. Jfftr., northeast bank Rio GrandCy to Socorro, N, Mex. — Atla^-aheet Xo. 77 D. 



Distance in miles. 



Yaleoda 

Tome 

Ranchitos do Tome. . . 

Constancia 

Casa Colorado 

Tellita 

Chibaahua 

Las NnetiiaB 

Kanchos 

La Joya , 

La Joyita 

Sabina 

Pueblito de la Parida 

LaParida 

Socorro 





e 

o . 
oe ae 
c *: 
S3 



& 



5.28 
1.15 
3.57 
e.26 
4.80 
1.81 
1.15 
7.12 
3.15 
6.54 
7.05 
4.99 
1.70 
4.21 



i 

g 

^ 

ft* 



6.43 
10.00 
18.26 
23.06 
24.87 
26.02 
33.14 
36.29 
42.83 
49.88 
54.87 
56.57 
60.78 



c 
o 

D 
O 
u 



% 

■*» . 

— flS 

o « 



60.78 
45.50 
54.35 
50,78 
42. 52 
37. 72 
35. 91 
34.76 
27.64 
24.49 
17,95 
10.90 
5.91 
4.21 



Remarks. 



4,659 



Mexican town. 

Do. 

Do. 

Do. 

Do. • 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Deserted. 
Ranch. 

Town, Mexican. 
Town. 



Rio Grande Valley: arable ; generally entirely taken np with ranches. "So Government agencies on 
eaat bank. 



From Socorro, X Mex,, to* Fori Craig, — Atlas-skettt Xoa. 77D and 84J. 



Distance in miles. 



Socorro 

San Jo66 

San Antonio 

San Marchd 

From Fort Craig to Botquecito. 

Fort Craig 

Contradero 

La Mesa 

Yalverde 

Bosquecito 



ft 

« A 
is 

^ 



5.562 , 
5.937 
19. 742 



4.098 
1.000 
4.295 
9.360 
21.651 



11.499 
31. 241 



35.339 
36.339 
40.634 
42.994 
64.645 



be 

t 

& 

a 



o 

U 

9 
« • 

5 



Remarks. 



64.64 


4,659 


59.08 
53.14 
33.40 




99.30 
28.30 
24.01 
21.65 


4,619 

-• .*•••. 
........ 



Mexican town, Goyemment 
agency. 
Do. 
Do. 
Do. 



GoTemment post 
Mexican town. 

Do. 

Do. 

Do. 



Xo wood nearthe river. Grazing fair. Little iohalited. 
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Fi'om SooorrOf N, Mex,, to Cjo de la Quinm, — Atlaa-sheets Xos, 77 D and 77 C. 



ifOf.OTTO 

Ojo de la Culebra. 



Ca&on del Af(aa 

JaDCtioD road firom Socorro. 

Jonction road from Socorro. 

Main fork roads 

OJo*de laQuinsa 



Bintanoe in miles. 



o 

® . 

it* 



o 

t 

o 

I 

S 

a 






a* 

O 



li. 198 

8.480 

6.559 

3.309 
1.834 
7.494 



19. 618 

26.237 

29.54 
31.38 

38.88 



38.88 
S7. 66 

19.20 

12.64 

9.33 
7.49 






o 



< 



Beraarks. 



4, 659 I Mezicaii town. 

Spring, ranch, wood, water, 
and grass. 

Wood, water, and grass abun- 
dant. 

Partially oyer; no marked 
trail. 



5,707 
6,833 



5,673 



Ranch, spring, no wood, poor 
grazing. 



JFrom Ojo de las CasaSt N. Mex., to Laa Lunas. — Atlas-sheet Xo, 77 D, 



Rio dtt la Caaa. 



Ojneloff 

Junction road to Csfion Ojlto... 
Crodsing road from Hell Oafion. 
Crooaing road tiom Hell Cafion. 

Peralta 

Valencia 

XAaI«iinas 



Distance in miles. 





is 

la 

I* 



5.610 
4.864 
.927 
2.:)69 
3.626 
2.082 
1.986 



J 

e s 

B 



10. 474 
11. 401 
13.770 
17.396 
19. 478 
21.464 



ea 
a 

a 

a 



21.47 

15.86 

11.00 

10.07 

7.69 

4.07 

1.99 



> 

o 
.a 
es 



Oj mm 

o 



9 




Remarks. 



6,243 



4,921 



S|>ring; wood, and fine grac- 
ing. 
Ranch; no wood; grazing. 

To Las Lanas. 

Mexican town. 

Do. 
Mexican town, Ooyemment 
agency. 



From Pederval Water-hole to Mavzano, Netc Mex, — Jtlas-sheet No, 77 D. 



Distance In miles. 





h 

il 

« 9 

r 



Pedemal Water-hole 



JnocUon road to Estancia 

Pork road to Los Posoa 

X«oa Cafionoitos 

Sanction road from Los Posoa 

Fork to Meste&ito : 

X,a£iina deSol , 

F*ork of roads 

«T auction road from Pedemal . , 



Ojo de EstaOcia 

J uD^tlon road to Mestel&ito. 
Crosaing road to Manzano. . 

Panta del Agna 

>fanzano 



1.000 

7.806 
12.098 
1.775 
1.349 
4.644 
4.989 
5.426 
3.343 

3.126 

11. P62 

2.173 

5.071 



eS 

^ a 



I 



8.806 
20.904 
22.679 
24.028 
28.674 
33.663 
39.089 
42. 432 

45.559 
57. 4J.»0 
59.593 
64.664 



o 

s 

N 

a 

B 

o 

£ 



64.66 

63.66 
55.85 
4175 
41.98 
40.63 
35.99 
31.00 
25.57 

19.10 
7.24 
&07 



I 

it 

« 
a 



Remarks. 



7,140 Spring in spnr of peak to 
south. 



6,041 



6,177 



Water-holes, permanent. 



Salt lake. 



Ranch; forage and grazing 
good. 



Mexican town. 
Do, 
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t 

From Ttjique, N, Mex,, to Pedernal Water-hole,— AiUu-sheet Xo. T7D. 



Distance in milea. 



a 
o 



I S 



o 





S -B 






a 






djodeEaUncia I* So 

CroA8-road from Antelope Spring t' 2^ 

Boad from Antelope Spring . lu 4? o 

Junction road from Los Posos ' z" JjJk 

Pedernal Water.hole ■ ^•""" 



S2.344 

i29.201 
42.620 
41.620 



43. GS 
85.83 
SI. 28 
14.42 
1.00 



c 
t- 

o 

_ «; 
o s 

•a 
e 



6,177 



7,140 



Remarks. 



Mexican town. 
Hanch spring. 



Spring on south spar from 
peak. 



From Pedernal Water-hole to Anion Chico.— Atlas-sheet No. 692) and 7SA. 



Pedernal Water-hole 



Albnqnerqne road 

Las Tanqnes Empedrador. 

Cafion Blanco 

Anton Chico 



Distance in miles. 



9 

• 5 



-5 

"S 

o 



8- 

a 



11.78 

6.74 
11.73 
18.65 



E^ 



I 



a 

o 
■*» 

(3 . 

go 

o 



o 
.a 



^•^ 

c o 

•s ► 



4 



4&90 , 7,140 



37.18 •. 

16.52 30.3«< I 

30.25 1&65 >. 
48.90 



Semarka 



Spring on sooth spar from 
peak. 

Water-holos, not permanent. 

Water-holes. 

Mexican town. 



Grazinic excellent everywhere ; wood occnrs on highest points, but usually at some distance from 
water. Beyond Pedernal, wood and grass abundant. 



From Antelope Spring to Los Posos del Pino. 



L_ 

Antelope Spring 

Cross-roaa from Estancla 

LagunadeSal 

Tanques do las Caminos 

Junction main road to Stanton 
Los PosoB del Pino 



Distance in miles. 



a 

u 

It 

£ « 



8.05 
7.85 
9.93 
9.25 
7.13 



9 

Pi 

o 



I 



15.85 
35.78 
.15.03 
42.16 



o 



o 





35 



I 






42.16 
34.11 
20.31 
16.38 
7.13 



9 

> 
o 

•3 



g-s 

c; > 

o 

o Z 

o 



< 



6,221 



6,041 
'6,*i68 



Remarks. 



Ranch, Government ageucy. 

Water-holes, not permanent. 
Ranch, Government a^peney. 
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From Tatiquea de Juan Lujan to Cienega de Tula, 



Tanqaes de Jaao Lt^i^ 

i\l»»Pooblo 

Piieblo de QnarA 

Pnotade Aqaa 

Meat^fiito 

Cienega de Tala 



DisUnce in miles. 





& 



7.55 
13.93 

0.92 
11.55 

4.46 



Is 

B 9 



SO. 48 
21,40 
.32.95 
37.41 



9 

Sa 
OH 



9 

O 



.2 






S 



£ 


5 


37.41 


« » 


39.66 




16.93 




16.01 




4.46 


6,268 



Remarks. 



/Vom La Liendre, N, Mex.^ to Fort Lyon^ Colo, 



L% Lieodre Charch 

Head Ca&on dolAgaa 

Camp 71 

J.AA VejEaA 

Los Alamos 

Fort Union 

Collier's Ranch 

LAnOalliDas 

Apache Spring 

Ocate Creek 

H>>ck Ranch 

Chico Spring 

Kiowa Spring, Taylor's Ranch 

<7ampT7 (ponils) 

PinaT'ete Spring 

\Valter*s Ranch 

Emery's 



Distance in miles. 



& 



a 
o 

a 

2 



7.37 
2.34 

9.90 
11.30 

ia66 

5.61 

6.61 

10.74 

9.6-2 

11.67 

20.81 

13.00 

4.35 

11.91 

6.24 

4.69 



7.37 

9.71 

19.61 

30.91 

49.77 

55.38 

61.99 

73.73 

82.35 

94.02 

114.83 

127.83 

133.08 

143. 99 

150.33 

154.92 



a 
o 

I 



s 



o 
« 2 








151.92 
147.55 

145.21 

135.31 

124. 01 

105. 15 

99.54 

92L93 

82.19 

72. .•>7 

60.90 

40.09 

27.09 

2-2.84 

10.93 

4.69 



6,353 
6,736 



6,789 
6,715 



5,844 
6,882 
7,226 
7,036 



6,080 



Remarks. 



Mexicsn town 

WatKr-hr>los and springs ; de- 
serted houses. 
Water-holes. 

Town; Government agency. 
Town. Mexican ; forage. 
Post 

Spring, private. 
Mexican town. 
No wood. 

Do. 
GrOTcrnment agency. 

Do. 
Spring; no wood. 
Water slightly brackish. 
Woo<l abnndant. 
Head Dry Cioiarrrn Cafion. 
Government agency ; Dry 
Cimarron. 



From Anton Chico to Fort Lyon^ Colo, 



Ktiery's Ranch 

Tolf-e^te. Metcalfs 

iVr»nnclary (nearly) 

Chaqaaquo Cafion 

Fork roads '. 

2'inaT-ete Spring 

cramp beatl Plum Cafion 

Head Smith's Cafion 

CAmp Smith's Cafion 

Pnrj^atoire Ranch, Nine-mile Bottom 

Alkali Cafion 

Sizer** Ranch 

Fort I-jron 



Distance in miles. 



o 
8*5 

B A 

I- 



3.45 
5.38 
9.35 

IS. 65 
2.56 
9.08 
4.33 

30.37 
8.90 
7.92 

11.70 
9.6d 



8 
o 

I 
i 



3.45 

7.83 

17.18 

39.83 
32.39 
41.47 
45.88 
66.09 
74.99 
83.89 
94.59 
104.27 



§ 

o 

a 

p 



> 

I 



■fi ? 
■H"3 

B 



3 



103.37 


6,080 


100.82 




95.44 




86.09 


5,933 


73.44 




70. H8 




62.80 


5,754 


58.47 




38.80 


4,523 


39.30 




21.38 




9.68 


4,035 


........ 


3,938 



Remarks. 



Government agency. 



Water-holes ; grazing ; little 
wood. 

Wood, water, and grass. 

Water- holes; wood; grazing. 

Water. 

Water; little grass and wood. 

Ranches. 

Stage station, deserted. 

Government agency. 

Post 



78 E 
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LIST OF ROAD-DISTAXCKS BETWEEN PROMIXKNT P0INT8, MEANDERED BY PARTY NO. 1, 

CAUFOKNIA SECTION, 1876. 

Carson to Reno. 

Reno to Beckwith'ii Store. 

Reno to Mijford. 

Reno to Trnckee. 

Reno to Milton. 

Trnckee to Sierraville. 

From Carson, Nev,, to Reno^Nev. — Atlas-sheet No. Aid. 



Carson 

Franktown 

Washoe City 

Steamboat Springs 

Uoifakers 

Keno 



Distance in miles. 




lo.oeo 

4.971 
5.501 
4.7C6 
«.707 



0.000 
10. 080 
15. 051 
20.552 
25.258 
31.965 





« 


iles. 


k 




1 




es 




^ • 




^Ti 




o p 




c >. 




o 


o 


c-r 


p 


■^s* 


9 


9% 


Pi 


'O 


a 


B 


o 


•» 


u 




^ 


< 


31.965 




21. 8« 




16.814 




11.413 




6.707 


^, 


0.000 





Kcmarks. 



Stat«-bonne. 
Railroad station. 

Do. 

Do. 

Do. 
Croeainf;C^P.R.R. 



From Reno, JVcr., to BeckwitVs Store, Cal, 



Reno 

Peavine Ranch.. 
Junction House . 

Summit 

Beckwith's Store 



Distance in miles. 





o 

9i 



S a 


if 


10. 741 


14. 048 


3.610 


14.222 



o 
a 

o 

a 



0.000 
10. 741 
24.7rt9 
28.399 
42.621 



^6 

a 
s 



43. 621 

31. 8M) 

17.832 

14.222 

0.000 



> 







RemarkA. 



Post-Office, Sierra Vallcv. 
Da 



From Reno, Ner.j to Milford^ CaL 



Reno 

Junction House 
Willow Ranch.. 
Milford 



Distance in miles. 


Altitude in feet above 
sealevcl. 


Between consecu- 
tive points. 


• 

o 

•1 

a 

o 

& 

0.000 
24. It^ 
46. 40(1 
64.225 


From Milford. 


24.789 
21. 619 
17. 817 


64.225 

39. 438 

17. 817 

0.000 





Remarks. 
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Fr^m Eeno, A'er., to DrueJceej Cah — AiUu-sheet No. 47 d. 



R^no 

CrjstalPeak 

Forks of Henness Pass Road 

Vir^nia Hoaeo 

ProsAer Creek 

Tnickee 



Distance in uUes. 


(0 

1 

9 

a-t 

5 


Between conaecu- 
tive points. 


m 


1 

1 


19. 705 
5.850 
4.580 

4.474 
4.056 


0.000 
12.705 
18.555 
33.135 
27.609 
3l«€«5 


31.665 

18. 960 

13.110 

a530 

4.056 

O.ooe 



Renarka. 



Villafce. 
Stage 8tatioB» 



From Reno, Nee,, to Milton, Col, 





Distance in miles. 


• 1 








•§ 






■ 













1^ 

if 


• 

o 


• 

1 


11 

o 


Remarks. 




1^ 


1 


§ 














5 




• 




1 


1 


3 

< 


• 


Reno 


18. 555 
18.626 


0.000 


49.006 






Forks of Heaness Pass Boad 


18.555 


30.451 






Wobbei Lake 


37.181 


11.825 






Milton 


11.825 


49.006 


0.009 


■ 





From TruokeCf Cal,, to Sterratille, Cah 



Tmckee 

Prosper Creek 
Cory's Ranch. 
SiemLyiHe.... 



Distance in miles. 



d 

o 



4.056 
IL4I3 
10.671 



% 

M 

o 

a 
I 



0.000 

4.0.56 

15. 469 

26.140 



3 

g 

85 
S 



96.140 

93.084 

10. 671 

0.000 



Z 



55 

9% 

S 



-< 



Remarks. 



t.IdT OV ROAD-DISTANCES BETWRBX PROMINENT POINTS, MEANDERED RY PARTY NO. 

2, CALIFORNIA SECTION, 1876w 

Carson to DaytoD, 
Carson to Steamboat Springs^ 
Carson to Warm Springs. 
McRinney's to Truokee. 
Vir^nia City to Dayton. 
Virj^inia City to Carson. 
Virginia City to Steamboat SpringBt 
Carson City to Rowlands. 
Ro^and^s to Genoa. 
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Fr(m. Caraon, Xev., to Dayton, Nec—AUoB'Sheet No, 47 D. 



Carson 

Empire 

Hair- way House. 
Monnd Hoase . . . 

Dayton , 





1 


9 


Distance In m!lee. 


1 


a 






CB 


S 






$« 


1- 

ia 

9 9 


i 


1 


4 




(3 




1^ 


g 


a 


1 




1 


1 


^ 


3.70 
3.55 
0.55 
5.05 


'""3.'76' 
6.25 
6.80 

11.85 


11.85 
8.15 
5.60 
&05 









Seniarks. 



Attlweinnta]. 



Virginia and Truol[ee Bail- 

road. 
At Uie poet-offiee. 



Carson, Nev,, to Steamboat Sj/ringe, (via east side Washoe Lake.'} 



Carson 

Lake View 

Washoe 

Steamboat Springs 



Distance in miles. 


9 

1 

9 

a 
■^ 

< 


Between consecu- 
Uve points. 


• 

1 


• 

From Steamboat 
SpriDga. 


4.17 
10.15 

5.59 


•••••-•■ 
4.17 

14.32 
19.91 


19.91 

15.74 

5.59 



Bemarks. 



At the capital. 

East side of lake from Lake 
View to Washoe. 

Virginia and Tnickee Rail- 
road. 



Carson to Warm Springs. 





Distance in miles. 


1 








1 











3> 


•ii_5 










-A 
OQ 








0.9 


g 




"i 


Kemarks. 




SS 


2 


S 


1 






Between 
tivep 


1 


1 


• 


Carson 










At the oapitaL 


Warm Snrines 


1.71 








State- Drisou. 
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From MoKinnej^a, Lake Tahoef Cal,, to Truckee, Cat. 



HcKinney's 

Blackwood Creek. . 
Saxton'8 Sav-MiH. 

TahoeCity 

Claraville 

KnozTlIle 



Tmokae. 



Pistance in milea. 



o 



3.48 
3.30 
8.99 
5.56 
4.74 

4.93 



t 



S 



3.48 

6.78 

9.07 

14.63 

19.37 

34.30 



i 



a 



24.30 
20.82 
17.52 
15.23 
9.67 
4.93 



> 



11 



c 





Bemarka. 



Kort|2i of Sugar Pina Point 



At hotel. 

Deaerted miniofc-oaoip. 

Toll-house, Troekee and Ta* 

hoe turnpike road. 
Central PaclAc Bailroad. 



From, Virqiida Citjff Nev,, to Dayton, Xev.—Ailaa-Bheet No. AID. 



Virginia City 

SUverCity 

Johntown 

Gold Cafion ToU-Hoaee 
Dayton 



Distance in miles. 


Altitude in feet above 
sea'-level. 


Between conaeou* 
tive points. 


• 

1 

1 


1 

1 


3.74 
1.72 
1.37 
0.68 


'""3."74* 
5.46 
6.83 
7.51 


7.51 
a 77 

2.05 
0.68 











Bemarka. 



At the International Hotel 
At tke flag-staff. 



At the post-offloe. 



From Virginia City, Nev., to Carson, NeVs—Adas-skeet No. 47D. 



f 



VirginlaCity 

Toll-House, American Flat. 
Carbon 



Diatance in miles. 



I 









a 74 

10.73 



1 



a 74 

14.47 



& 

I 



14.47 
10.73 



« 

I 

•a 

B 



Benarka. 



At the International Hotel. 
At the capitaL 



EEFOBT OF THE CBIBF OF EN0IKEEB8. 
From rirginia dig, Ker., to SUamboat Spring), Xer. — Attai-Aett AID. 





DlaUDMlnmilM. 


i 






I 


1 

1 


\ 


.„*. 


TlTilnl»CHT 




IS 


IMS 









Oa Gdger gnule. 






?"a.°s'fis» H^i- 






™i 



fVom CarfM Cily, .Vn-^ b> fowla'd't, Cal.— Jllof-tleef* So*. A7D and 56£. 





DUIuoalnmlli*. 


S 

P 






1" 


i 


1 


KaDirkk 




B.<1 

4.15 
1.S0 




98. 4« 

i«.oe 


i«cs 


At Ibe opttol. 
OnKI&K'iCi&niMd. 







































/Vom fiwlani'f, Cal. 


lo G«MO<i, Jt'n 










J 

i 

5 




• 


£3 


1 


1 
1 


KtuMk*. 






3.4B 

3.33 

1.88 


a. 70 

1478 


14. M 

8.M 
3.03 
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> DY TAUTY KO. 



Carson, Ner-, to Anstio, Nev., rootes Nos. t, 3, and 3, 

Moand House, V. &. T. B. a, to Dead Horse Well. 

Wadswortb, C. P. R. E., lo Maoon Vallev. 

Wadsworth, C. P. R. R., to Dead-Horse Well. 

Wadsworth, C. P. R. R., to Lodi Mining District. 

Wadswortb, C. P. R. R., to Elswortb and lone. 

Austin, Nevada, to Elsirortb, Nov., via Lower Beese River Valley. 

AnstiD to Elsvortb, via lone, Nev. 

Austin to 8c bin id tie in 'a, Kingston CaOnn, 

Dead-Horse WeU to Elswortb, via Old Wellington Head. 

ROUTB No. 1. 

in, Nec.~Atla»'«he4li }fo>. ilD an. 



Prom Carton Cily, Neo., t 



Saint CU 



Ulll & Grim«'> . 
gtmd SpriDE 



Middle G>t«... 
WbiURock... 
Cold Spring . . , 
Pattemm's — 



JaeotMYllle.., 



Diaiance in miles. 



On CuiBOD Klier^ namberar 
SMtlnDVlrglDlBmnd Traokeo 



banpil. 



wooili fi>racB 
e wood; forage 



pDrcliaJKd. 

RSDcb; no wood; irood gna- 

Wat«r» wood, and forage all 

Good walcr; dd wood: do 

Good water; do wood; litUe 

uraiiDB. , ., . 

Wtler; DO wood; Uttlegrai' 

Goodwiler; aowood; lIlUs 

RancL on Edwarda'a Creak ; 



Water In miriiig. 
Waler; llltle griiing, 

Reeie Hirer; uonood; I 



NOTB^ — Th» a1 



relstbo niiullj-.trAreled nnite. and the beat road betwt 



's »u(l Jieobttille 



D HEPOBT OP THE CHIEF OF EKGINEEUS. 

ROUTE KO. a. 
from Carson City, Net),, to Aattim, Net. — Atlat-alifU So». \7 D and 48 D. 



-J 

5S 



DV"" 

Old Fort ChurcfalU.. 



On CnTsnn Kivsr, 



SolphorSprloB... 
Sud Spring 



Llllle ETim; poormter: no 
Bond sUtian ; wood ud for- 



r; foragfl miul be par' 

I ; no wnoil. 
Wood and forago parchasad. 

From Buckliind'i to Sand Spriog la a deserted road and *tUiout accomtODdatiDiia at preaent. betwecD 
BnoklaDcln' and SuLphnr Spriucii. tite flnt te]i>i;rnpli and old (tiwe nwl. Aim. from Buckland'a, Kduid 
Nd.1. canlieJoliii.'ilrui(liiieg. uDCarsODKivcr. l8mllH.)aiia Btnklng the Ur*( route bMTmn Cooey'i 
iu>d IjOgCubiii, (IOmLlM(rom GitM,) kbout aii milei rrom Lag Uablii. 

ROUTE NO. J. 
From Carton dig, A'er., (o Aaifia, Nn. — Atlat-iketU yoi. 47 D and 48 D. 





raatasaelnmllea. 


1 
31 






l! 


1 


1 
1 


Bemarka. 


C non 


S6.9I 

aim 

H.OT 


HftM 
Ud. « 
101.97 

84.9J 


■H.37 


i.eaa 

3,989 

tin 

4,504 
S,5H 


CapIWlofNoTada. 














County, NeT. 








puKbaasd. Sea Itoute No. 1 . 







Old mining toirn. La Plau 
point. 
There la ft IvJEgnph al 



inllea tnm "Summit,' lareaehad by nMd that taru to tbe Dortb at Ui 
and tbia road fnlloTB tbe tolegrapb line la Wett Gat< 



„raph la via Sew Paaa and Mount Airj. Tbia wai III 
land Staie Cainpany. 
ITram StlUwaier there la ■ road (little traieled) la 3«Dd Spring, dlabuce 31 miles. 
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From Mound House to Dead-Horae WelL^Atlas-Bheet No. 57 A, 



Moand Hoa«e 

Darton 

Tofl^Gate 

Churchill Cafion . 

Forks of road 

Schwartz. , 

First Crossing 

Mason's 

Geiger's 

Lee's Mill 

Indian Agency.., 
DonbleSprioff .. 
Dead- Horse Well 



Distance in miles. 



i 



^13 



S 



5.06 

11.02 

9.84 

3.46 
6.19 
5.12 

6.00 
1.40 

0.60 
17.80 

9.00 
19.00 





a 

o * 

o 



If. 08 
35.9-i 

89.38 
35.57 
4a 69 

46.69 
4a 09 

48.69 
66.49 
75.49 
94.49 



o 

n 

•23 



I 



94.49 

89.43 
78.41 
68.57 

65. U 
58.93 
53.80 

47.80 
46.40 

45.80 
38.00 
19.00 



I 



o 
•o 





9 
P- 
O 

i 



4,376 
4,360 



4.272 

4,345 

4,348 
4,353 

4,3.')0 
4.130 



4,117 



Remarks. 



Station,yirginiaand Tmckee 

B.R. 
Town of. Carson River bridge. 
On Carson River ; ford near. 
Water and little wood; no 

grass. 

First ranch in Mason Valley. 
Portion Walker River; no 

timber; grazing. 
Ranch. ^ 

Near second ford (main) 

Walker River. 
Water-mill. 

Lower crossing W. R. ford. 
Water; no wood. 
Water ; no wood or grazing. 



From Dayton, a toU-road is being constmcted through Mason Valley toward Bellville. 

Dead-Horse Well is called 50 miles from Bellville. This road is now constructed to its junction with 
the road from Bucklands to Mason Valley. 

From Churchill Cafion the left-hand road, making a small detonr to the east, passes a well and station 
on the Buckland road, (also) 3 miles from Chnrcbill Cafion. The construction of bridges, as oontem* 
plated, over the Walker River, near Lee's Mill will materially improve and shorten this toll-road. 

From Wadsworth, Xev,, to Mtuon Valley Post-Office, — Ailaesheets Nos, 48 C ^ 57 A. 



Wadsworth 

Bnoklaods 

Ko«l ftomCytOD { g^'od Fori"::; 

Schwartz 

First Crossing W. River 

Mason 

Geiger 

MMon Valley Post-Offlce 



Distance in miles. 


1 

1 
5 


• 

1 tf 

r 




From Mason Val- 
ley Poet-Office. 


27.08 

7.25 
2.00 
6.19 
5.13 
6.00 
1.40 

1.50 


34.33 
36. 31 
48.53 
47.64 
53.64 
55.04 

56.54 


56.54 
29.46 

29.21 

20.31 

14.03 

8.90 

3.90 

1.50 


4,103 
4,151 

4.859 
4.878 

"4.345 
4,348 
4,353 







Remarks. 



Station, C. P. R. R. 
Ranch ; toll-bridge over Car- 
son. 
Well of good water; station. 

First ranch in Mason Valley. 

Grazing; no timber. 

Raooh. 

Near second ford (main) 

Walker River. 
Small settlement. 



Stockton Well, an old stage-station on the overland ronte, is near this road, and about nineteen 
miiea from Wadsworth; the station is deserted. 
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Fram Wadswwth^ Xev., io Dead-Hone Welh—AUas-eheetB Noa. 48 C ^ 57 J, 



Wadsworth 

Desert Well 

Ragtown 

Saint Clair Station.^ 

School-House , 

HiU&Grlmea 

Bulphar Spring 

Salt Well 

Cox'fl Station 

Sammit 

Deep Hollow 

Dead-Horse Well 



Distance in miles. 




O 
* J! 

It 
|S 



15.70 
6.45 

3.87 

6.38 

•6.47 

10.20 
3.45 
5.84 

5.16 

3. .30 

13.96 






82.15 

86.02 

32.30 
3(3.77 

48.97 
52. 42 
58.26 

63.42 

66.72 

80.68 



a 



80.68 
64.98 
5a. 53 

5166 

4^38 
41.91 

31.71 
28.26 
22.42 

17.26 

13.96 



> 

i 

■g J 



•a 

B 

-a 

5 



4,102 
4, 031 
4,002 

*3.9d9 

3,}«20 
3,944 

3,972 
4,020 
4,379 

5,602 

5,244 

4,117 



Kemarks. 



Station. C. P. R. R. 
No wood or praziufs. 
Carson Kiver; little wood; 

forage purchased. 
Bridge over Carson ; little 

wood; forage purchased. 

Ranch ; no wood ; good graz- 
ing. 

Water ; no wood or grass. 

Poor water; no wood or grass. 

No wood or water ; little gra& 
ing. 

No wood or water; little graz- 

No wood or water ; little graz- 
ing. 
Water ; no wood or grazing. 



The above is the road over which freieht is now transported from BellvUle, Xev., Dead-Horse Wer 
being about fifty miles from Bellville. Water for the nne of the stations is haultni to Salt Well, Cox's 
Statu>n, and Summit, from near Sulphur Springs, and to Deep Hollow from Doad-Horse Well. 

From Tfadsworth, Kev,, io Lodi, Xev, 



Wadsworth 

Desert Well 

Ragtown 

Saint Clair Station . . . . 

Hill & Grimes 

Sand Spring ,.. 

West Gate 

Muddy Spring Summit 

Chalk WeU 

Welsh's 

Lodi 



Distance in miles. 



p 

a & 
^53 



& 



15.70 
6.45 

3.87 

12. 75 
16.51 

20.06 

11.96 

7.46 
10.25 

3.28 



o 



22.15 

26.02 

38.77 
55.28 

75.34 

87.30 

94.76 
105.01 

10a29 



a 



10&29 

92.59 
66.14 

82.27 

69.52 
53.01 

32.95 

20.99 

13.53 
3.28 



I 

■»» . 

•a 

5 



4,102 

4,031 
4,002 

3,989 

3,944 
3,926 

4,504 

6,219 

5,690 
.'),236 

5.356 



Remarka. 



Station on Central Pacific 
Railroad. 

Water; no wood or grass. 

Carson River; little wood; 
forage purcliased. 

Bridge over Carson; forage 
purchased. 

Ranch; forase purchased. 

Forage, wood, and water pur- 
chased. 

Good water : no wood ; forage 
purchased. 

Winter spring i mile aoath; 
little wood or grazing. 

Water; no wood or grazing. 

Water; no wood; UtUe grac- 
ing. 

Mines; no wood; no water; 
little grazing. 
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From Wadaworthf Xev.j to Ellsworth and lone, Nev. — Atlas-shtet No. 57 B, 



Wadaworth 

Desert Well 

Rajstown 

Saint Clair SUtlon 

Hill ^Grimes 

Sand Spring 

WeatGate 

Maddy Spring Summit. 

Chalk Well 

Bnmt Cabin Sammit ... 
Forkg road to EUawortb 
Ellsworth 



Distance in miles. 



9 

t 

9 

n 



15.70 
6.45 

3.87 
13.75 
16.51 
8a06 
11.96 

7.46 

4.00 
0.50 
a50 



J3 

I 

i 

I 

B 



33.15 

86.03 

38.77 

55.88 

75.34 

87.30 

94.76 

98.76 

99.26 

108.76 



J3 
pqM 

s 



108.76 
9&06 
86.61 

88.74 

69.99 

53.48 

33.43 

31.46 

14.00 

10.00 

9.50 






9 

B-r 

9 8 

d 

5 



4,102 
4,031 
4,003 

3,989 

3,944 

3,936 

4,504 

6,219 

5,690 
6,553 



6»871 



Bemarks. 



Station on C. P. R. B. 

Water ; no wood or fcrass. 

Carson River; little wood; 
forage parchased. 

BridgQ over Carson; little 
wood; forage parchased. 

Ranch ; little wood ; forage 
purchased. 

Forage, wood, and water pur- 
chased. 

Good water ; no wood ; forage 
purchased. 

Winter spring | mile soutb ; 
little wood or grazing. 

Water ; no wood or graaing. 

Scant timber; no water. 

Mining town ; forage, Sec, 
purcnased. 



From " forks of road " lone is distant 14.5 miles. 

From West Gate a route may be taken to Chalk Well, as follows: To White Rock, 6.500 miles ; water ; 
no wood or grazing ; East Gate. 2.710 miles ; water ; little wood, (ranch ;) Chalk Well, 14.000 mUes ; water ; 
no wood or grazing ; total, 33.31 miles. 

From AiMtinf Nev,, to Ellsworthf Nev, — Ailae-skeete Non, 48 D and 57 B, 



jLtrnWn 

Silver Age 
Crowley^ . 
Sammit . . . 
Peterson's. 

Cabin 

Bllawortb . 



Distance in miles. 


Altltade in feet above 
sea-leveL 


Between oonseoa- 
tive points. 


1 

< 


1 


8.69 

4.00 

11.85 

9.56 

10.05 

11.76 


"13.' 69* 
83.94 
33.50 
43.55 
55.31 


55.31 
46. 52 
43.52 
3L37 
81.81 
11.76 


6,594 
6,014 

'6,853 
6,137 
6,597 
6,871 



Remarks. 



City of. 

Well : forage, &o., pnrobased. 
Rancn, Reese River. 
Scant timber ; no water. 
Ranch; forage, Repurchased. 
Spring; nowood;littlegrazing. 
Mining town ; woo<l plenty ; 
forage, &o., purchased. 



Bo*d bat litllt) utttMi. Gfade is good. 



HEPOHT OP THE CHIEP OP ENQINEEB8. 

BOUTS Ko. I, VIA lONE, NET. 
J'ron Aiuiin, Xtv., to EllncoitJi, yM.—Attat'gheelt Nov. 46 £) and 57 B, 





niabuiMiiimltta. 


1 

p 




• 


►1 


1 

i 


1 


Bcmirk*. 


Anatin 


6.KI 
3.680 

auo 

«.<M 


48.19 


12! £S 


8.M1 

ftSM 


Clt f 




Well ; tattga, Ico., parchued. 
Re«e Ri..r, Ior««e. aHi„por- 
chHed. 












ilMnxUwu. -wo^ plBOlJ; 











all n^ puwDcsn from ElUworth to An nil n. 

ifmmltMittelfiiuDtslDi Ceotnl Piolflo Ballmail laoADnHted bratast-Une. 

n iDlervkla from Ahlei to McMabon'g, aloiiE Rsato SItot. 



From Aftin, 2!m., to Sdimidtlel»'i Banch. — AtUu-eheet No. 4S D. 





DliUooo Id miles. 


1 

1 






id 


i 
I 


■ 

1^ 


Benulu. 




B.S9 
3. SO 

a. 00 
i.wt 


17! 89 

17. gg 
38.39 


19.99 
lisO 

LOO 


S.5M 

i 

6, wo 






Well, rormse, &fl..pi]T«liu«<]. 
WiHor; lUttowood udin«>- 
Wuer;Uttla<raad mudgrui. 










Wu.r«dgr«^ 


Uoulh KlanWD C^OD, si^ldl^ 
lela's Biii^. 



ID tbo WHI Blda nf Big SiDok; Tkllnv. 

.1. ^ ,t. T — 1.. -,ni[e. from Baw . 

10 bj OpUr CaDuD 



I 

I- 

IffC 
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d-HoTK Well to ElUurmlX, }{e«.—Ai}ia-tlireU .Vos. St A a 
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a from WniLiwnri 

PEOGBEsa MAP. 
Mgea noted on this Bbeet are, in atldition to the marking of 
tupied and propoaed for llie senson of 1877, and tlie stage of 
of map results, the positions of the present Indian agencies, 
of railroads, and an addition of pmetical data showing the 
ItoCB of communication, military posts, &c., within the year- 
rendered it impracticable to add so large an area as 
already covered in previous years by the several to]K)- 
%Arties, and my own time was spent principally with the party 
\\a the Lake Tahoe region and in the Wa.sLoe mining district, 
iloding the organization of the Colorado section, 
mediate ricinity of Lake Tahoe has l>een so oFt«n described, 
Iter maps will afford so mnch that ia an improvement to thn 
dea of its mountain picLuresqneness, that I need only add 
t that the spoliation of the forests along its shores has become 
in aid of the mines of the Oomstuck, that shortly the horizon 
^level will be bare of the covering that has lent so much to the 
«aaly of this jwculiarly interesting region. Indeed, conid the 
le Government be again made |>erfect to this part of its domain, 
it be justified in recommending its segresatiou from the " pnb- 
^that the natural beauty of the forest miyht be i>eriuaneutly 
B8 a part of a lake region so unique. 

FROPn.,ES. 

eroid profiles joining most of the points of importauce within 
"atcly adjacent to the field of survey have been prepared, 
S become a matter of office record. 

sial profile-map of the coutinentAl divide from Gray's Peak, Ool- 
latitude 33^ in New Mexico, has been prepared, showing the 
! of the prominent jwaks nud passes, and upon it is projected 
le of the ridges filing the plains from the head of the Arkan- 
ward to the latitude above mentioned. 

passes leading westward and lying between Gray's Peak and 
the highest point on the Union Pacific Ruilroad, (8,242 feet,) 
'n to be each of greater elevation than those nerOessary to be 
as shown by the sketch, in going southward until near latitude 
ipears that any through railroad route to the Pacific, south of 
ti Pacific Kailroiid, will necessarily encounter elevations equal 
I given. 
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It does not seem practicable to avail of any new pass for a through 
western line of railroad between latitude 35^ and 40^, except that at the 
head of Pass Creek, a southern branch of the Huerfano that heads near 
the source of the Sangre de Cristo Creek, and where, by means of tuu- 
ueiing, a transit of the summit should be made, at an elevation not 
exceeding an altitude of approximately 9,100 feet above sea-level. 

NATURAL RESOURCES. 

Upon the sheets in colors, showing the natural distinctions of the 
surface occupied, the following divisions are made : 

1. Arable, — This refers to soil susceptible of cultivation by the use 
of water, when it is apparent that the supply is adequate, assuming 
that irrigation is necessary. 

2. Orazing, — Of the various grades, often infringing upon the tim- 
bered area. 

3. Timber. — The gradations in amount, size, and quality cannot be 
shown. 

4. Arid and barren. — ^This embraces that part of the surface absolutely 
valueless for agricultural purposes, and includes desert wastes and rock 
exposures. 

The positions of mines in place and placer are at present shown only 
on the regular topographical sheets. 

The topographical sheet upon which these divisions are marked is a 
reproduction from the original sheets regularly issued. A legend is 
attached to the case of maps, giving the geographical locality of each. 
A description, supplemented now by the maps themselves, of sheets 
61B, GlCc, GoD, 70A, and TOG, is given in the last annual report. 

BAROMETRIC ALTITUDES. 

Work in the meteorological branch has been confined principally to 
the taking of observations with a view to their subsequent compntation 
and determination therefrom of differences of altitude between known 
points and those at which original observations have been taken. Good 
progress has been made. 

The altitudes are at once used in the construction of the mountain 
parts of the map, and upon the atlas-sheet the altitudes of the principal 
settlements and other marked points are noted, while from time to time 
the altitudes of prominent peaks and other natural objects will be pab> 
lished in list form. 

The SigualOflBce, through the courtesy of General Albert J. Myer, 
Chief Signal-Officer, has kindly furnished transcripts of observations 
taken at a number of stations contiguous to the field of survey. 

MINING INFORMATION. 

Fifteen districts have been visited and located by the several parties. 

The cursory examination that may be carried out hastily, in a district 
usually not long discovered, has been made^ and the facts gathered 
made the subject of a report. 

At the Gomstock Lode, made famous from its large production of the 
precious metals, gold and silver, more extensive examination as to the 
engineering features of its mining industry has been instituted ; added 
to the overground survey of the contour and superficial improvements, 
underground examinations along profile lines separated one hundred 
feet are in progress^ and the circumstances of the mining openings upon 
the various levels will be noted, and the marked features discovered will 
be illustrated graphically. The conditions of ventilation and draina^^e 
will be made a matter of special study, as well as the application of 
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machinery to the lifting? of heavy weights from below the surface and 
the conditions of practice in the reduction of ores. If time and means 
permit, nothing will be left undone in the full and fair investigation of 
the present condition of mining industry in this section, as evidenced 
by work already prosecuted. 

The Sutro Tunnel, well known as the most extended work of its kind 
in American mining, will be examined in detail, and the rock-specimens 
gathered during its progress are likely to throw much light on the 
character of the several volcanic beds or "country rock'' that make up 
the casings of the ore bearing matter. The next annual report will 
give the progress made up to that date, while the finished results will 
endeavor to show in shape for permanent reference the present con- 
dition of this industry, now so well recognized in the western interior. 

In this duty I have been assisted by Mr. John A. Church, mining 
engineer, who has taken up the underground work with a commendable 
energy, and Anton Karl, general service, U.S. Army, who has been 
engaged in completing plane-table sheets, begun in the year 187G. 

THE EAGLE AND WASHOE VALLEY MINING DISTRICT, NEVADA. 

[From notes by A. R. CoDkl'mg.] 

This district was discovered and organized in August, 1875, since which 
time the North Carson has been worked continuously. Its post office is 
Carson, Kev. It is distant from railroad communication three miles. The 
nearest practicable route is a wagon road, direct to the Carson Mine, from 
the Virginia and Truckee Kailway. It is bounded on the north by the 
divide between Washoe Lake and Carson Plain 5 on the south by Carson 
Kiver ; on the east by the Como Mountains; on the west by the Eastern 
Summit Range. Area, about 25,000 linear feet, now taken up in North 
Carson Mine. Long and narrow in shape, the trend is generally north- 
east and southwest. Other mining-ledges are found in the vicinity, on 
the southern slope of the foot hills, with a general trend north and 
south. The general direction of lodes, deposits, and stratifications is 
northeast and southwest. The ore is richer, and the vein enlarges in 
descending. The wall-rock is granite. Its slope is nearly vertical. The 
clayey wall inclines slightly to the east. In age, the country rock is 
metamorphic, granite, and hornblendic granite. No fossils are found. 
Ores are worked by th^ free process. 

No water-level has yet been reached. Chloride of silver is the chief 
ore, with some sulphides. Silver is the principal metal, with a little mala- 
chite incrustating the wall-rock. The principal mines now worked are 
the Montreal, Emerald, Clear Creek, Niagara, (described in Whitehill's 
report,) and the North Carson. The North Carson is. situated 3 miles due 
north of Carson City. It has one double-compartment shaft, 305 feet 
deep. The walls of shaft are well timbered. Timber can be hauled to 
the mine from flume at the rate of $12 per 1,000 feet. At every 100 feet 
in the shaft there is a station. At the foot of the hill there is a tunnel 
610 feet long, not yet (September, 1876) reached by the shaft. Two 
hundred feet from the mouth of the shaft a little rock has been broken, 
t. e., sufficient to reach the vein. At 100 feet level there is a drift 320 
feet long. The mine has good ventilation. 

No oie has been sent away from this mine as yet. Vein of ore varies 
from 4 to 5 feet. Seventy-five thousand dollars has been expended in 
the mineral development of the North Carson Mine. The average cost 
of milling labor per day is 84. Cost per foot for sinking a shaft on a main 
vein is from $60 to $70. Average cost per fool for running a drift on a 
main vein, $30. Hay is $30 per ton. Oats, 3 cents per pound ; an abun- 
dant supply of both. Facilities for raising farm-produce are good. 
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Timber and wood abondant. Water at North Carson Mine is bronght 
from Virginia wat^-hoistiog works. Main tapped 1| miles from Carson . 
There is one stage and several freight lines. Five chnrches, 2 school- 
bouses, many stores, and 2 banking-houses. The Indians are those of 
the Washoe and Shoshone tribes, and are few in number. The principal 
silver-mining companies are the North Carson, Ayres and Hopkins, 
Gould and Barnhart, Ida Ayres, All Bight, Ay res's Consolidated, Huston, 
and Montreal and Emerald. These companies are incorporated under 
the laws of California. 

NATURiLL HISTORY. 

In geology, Mr. A. E. Conkling submits a report of his observations 
made in the Sierra Nevada, in the vicinity of Lake Tahoe and to the 
southward, and has collected a number of fossils. His report upon the 
results of an examination of a number of microscopical section of rocks 
from various localities is herewith. 

Mr. H. W. Henshaw has made ap ornithological report as the resale 
of his season's labor, and, as well, has collected specimens in other 
departments of zoology. The results from further examinations by Dr. 
J. T. Rothrock and Prof. F. W. Putnam, the one in botanv, the other 
of the archaeological collections, with their colaborers, will appear in 
volumes 6 and 7. 

The following gives a list, as prepared by Mr. Henshaw, of the various 
lots and specimens forwarded by the expedition to the Smithsonian 
Institution ; all of which have been donated to its museum, their prac- 
tical importance to the survey having ceased with the examination and 
reports made thereupon. The list is taken from the records of this 
office and those of the Smithsonian Institution : 



List of natural-history oollectione forwarded to th^ Sniiihaonian Institution daring the yean 

1871 to 1876, inclusice. 



Sal^ecta. 



Vertebrate foesiU { f^!*!"^"::: 

Invertebrate fosslU specimens. . 

-, . _ C specimeua.. 
CruBtaceaf. < j^^^ 

MolloBca {lo^u!^!"^^^ 

Mammals specimens.. 

Birds and mammals, (alcoholic,) speci- 
mens. 

Mammal crania specimens. . 

Birds specimens.. 

Bird crania, (sterna, &c.) ..specimens.. 

Bird-skeletons specimens.. 

Bird-embryos specimens.. 

Bird-nests specimens.. 

Bird-eggs specimens.. 

Keptilea. (batrachians) . . . { iP^I"".!"*;; 

Fishes {S*te^"'°^- 

Hymenoptera Jfr'T."";- 

Lepidoptera jjpecimens.. 

Diptera {fo^tf."!":: 

coieoptera {roT.".!"!!:: 

yv *v * - Vspnclmens.. 
Orthoptera } y^^^ 

Arachnlda KSS^^T."!:: 

Botanical specimens { iX !?.?*: '. 



1871. 



18T2. 



126 I 1,426 



60 



12 

135 

27 

15 

3 



1,300 
135 



SI 



522 
4 



10 

20 

550 

109 

2*5 

4t) 



100 
5 



1873. 



1,566 



600 

6fi 

135 



37 

659 

31 

4 



20 
193 
95() 
192 
850 
109 
450 

43 
288 
144 

50 

13 

4,500 

240 

500 

4d 
250 

S6 



1874, 



250 



250 
23 
52 



3 

1,055 

22 



6 

11 

750 

140 

650 

91 



4,200 
211 



1875. 



500 
1 



100 

1 

1,000 

95 

.43 

26 

18 

793 

9 



14 
750 
153 
800 
116 
790 



483 

162 



1,200 
18 



100 
16 



1876. 



200 



15 

10 

4 

2 

150 

2 



2,000 
34 



Total 
specimens. 



\ 



00 ? 
150 



\ 



83 

8'J 

350, J 

49 'J 

50 

3 



i{ 



500 

3.368 

300 

3,000 

270 
30 

60 
3,239 

4 

5 

36 

350 

3.2ie 

2,940 

SCO 

771 

50 

13,300 

5O0 

350 

•11,000 



Approximate. 
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PUBLICATIONS. 



During the year the following maps have been pablished: 

Progress map of 1877. 

Profile map (continental divide fromGrav's Peak to latitude SS'^.) 

Topographical atlas-sheets 53 (J, 61 D, 65 D, 69 B, 70 A, 70 0, 77 B. 

The natural resources of five of these sheets, in colors, will be found 
accompanying the edition of the annual report, printed and placed at 
the disposiil of this office. 

Maps iff color showing the natural advantages of the area delineated 
in sheet 61 Cc, (San Juan,) and 61; (B,) Upper Arkansas Valley, are also 
added. 

The volume numbered four (Paleontology) has passed through the 
press. Proof of nearly half of volume II has gone to stereotype. The 
proof of a portion of the '^ Star Catalogue^ mentioned in my last report 
has been read, and this valuable catalogue will be in the hands of ob- 
servers during the coming season, should longitude and latitude obser- 
vations be prosecuted. 

Two thousand copies of my annual report (Appendix J J, annual re- 
port Chief of Engineers for 1876,) have been published, with a folio of 
the regular atlas-sheets issued during the year ending Juno 30^, 1876. 

The following atlas-sheets, seventeen in number, are in various stages 
of completion, viz : 47 B, 47 D, 48 0, 48 D, 52 D, 62 A, 62 C, 69 A, 69 0, 
73 A, 73 B, 730, 73 D, 77 0, 77 D, 78 A,M A. 

A number of sheets, enumerated below, have been plotted in various 
scales, and have either been published or are awaiting publication, as fol- 
lows : Lake Tahoe region, 1 inch to 1 mile ; route of party No. 1, Califor- 
nia section, 1875, 1 inch to 4 miles; map of Virginia City, Nev., and 
vicinity, 1 inch to 500 feet ; three plane-table sheets, Virginia, Nov., and 
vicinity, 1 inch to 1,000 feet : preliminary map of portions of northern 
Utah and southern Idaho, (tor field use ;) sketch of cave in Nevada ; 
sketch of personal-equation apparatus; plan of Ogden observatory; 
three sheets giving positions of astronomical monuments; detailed topo- 
graphical sheet showing results of Colorado Eiver and Grand Caiion 
exploring party of 1871. 

CONCLUSION. 

As regards the progress toward completion of the topographical atlas 
of the area of territory west of the 100th meridian, the progress-map, 
herewith, shows the advance made in that direction. The possibility 
of a more or less minute topographical survey of all of this extended 
region has not yet been made mandatory by legislative act, but Congress 
has appropriated money for a number of years. The use of this fund is 
limited to a fiscal year, and hence, nnless an additional appropriation is 
each year made, which is often unknown until the current year has 
nearly expired, the project of operations, as a part of which the retention 
of skilled employes is requisite, cannot be made, until a date often later 
than the period terminating their office- work which is needed in the reduc- 
tions of the previous season's field-work ; and this is usually so late that 
full advantage cannot be taken of the entire summer-season. By an in- 
crease of assistants enlisted in the general service and the detail of a 
number of engineer and other officers requisite for the command of the 
number of field parties each year engaged, the expenditure for additional 
service can be limited to the small number of scientists engaged in special 

79 E 
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duties, and tbat of coiuputerB and draughtsmen engaged *in tbe tecb* 
nical labors necessary to the rai)id production of results. Without ad- 
verting to the advantage to tbe military service growing out of exteDded 
topographical surveys, it seems practical: to urge the proi)riety of placiug 
the item for the continuation of this work upon the "Army bill," which 
usually beconies a law earlier during the session of Congress than tne 
sundry civil bill, (so called,) that frequently is not approved earlier than 
the middle of June, while parties for the field should be en route during 
the early part of May. 

E6T1MATK. * 

For continaing the geographical survey of the territory of the United 
States west of the one handredth meridian, provided the supply- 
branches of the War Department shaU assist as heretofore; being for 
field and office work, and for the preparation, engraving, and printing of 
the maps, charts, plates, cuts, photographic-plate and other illustrations 
for reports ; for temporary office-room at points remote from Washing- 
ton, D. C, and the purchase at nominal rates of sites for field-observa- 
tories authorized by the Department ; for the fiscal year ending June 
30,1879 $120,000 00 

As follows : 

For expenses of parties in the field $45,000 00 

For office-expenses, including salaries 10,500 00 

For transportation, including purchase of animals 10, 000 00 

For material for outfits 6,500 W 

For subsistence on expeditions 5,500 OO 

For forage, winter-herding, fuel, storage, &o 7,500 Oi^ 

For purchase of instruments - 6,O00Wi 

For repair of instruments 1,000 OC 

For temporary office-room at points remote from Washington l,OO0iX> 

For erection of observatories and monuments at astronomical and geo- 
detic stations 4,500 (w 

For purchase of sites for observatories 1,000 00 

For preparation of maps, charts, &o 6,000 00 

For engraving and printing maps, charts, photographic-plate and other 

illustrations for reports 10,000 OO 

For contingencies, (field and office) 5,500 00 

Total 120,000 00 

FINANCIAL STATEMENT. 

Amonnt expended from appropriation for the fiscal year ending June 30, 

1877, and from appropriation made available March 3, 1877 $35, 329 ^ 

Amount remaining unexpended July 1, 1877, from appropriation for con- 
tinuing the geographical survey cf the territory of the United States 
west of the one hundredth meridian for fiscal year ending June 30, 1878. 43, 492 64 

All of which is respectfully submitted. 

Geo. M. Wheeler, 
First Lieut, Carps of Engineers^ in Charge. 

Brig. Gen. A. A. Humphreys, 

Chief of Engineers U. S. A. 



Appendix A. 

EXECUTIVE AND DESCRIPTIVE REPORT OF LIEUTENANT ERIC BERGLAND, CORPS OP ENGI- 
NEERS, ON THE OPERATIONS OF PARTY NO. 1, COLORADO SECTION, FIELD SEASON OF 
1876. 

United Statks Engineer Office, 
. Geographical Surveys West of IOOth Meridian, 

Washington, V. C, Aj)Hl 15, 1877. 

Sir : I have the honor to submit the following report of operations of party No. 1, 
Colorado aection, during the last field season : 
Owing to the late date at whicii the appropriation for the survey became available, 
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the party ^raa not organized nntil the latter part of Angnsti 1876, at the Rendezvous 
Camp at Furt Lyon, Colo., and consisted of myself as executive officer and field as- 
tronomer ; Lonis Nell, chief topographer ; Fraocis Klett, assistant topograph* :r ; Will- 
iam C. Niblaok, meteorologist ; A. K. Owen, odometer recorder ; two packers, one 
cook, one teamster, and two eolisted men belooging to Company D, Nineteenth In- 
fantry. 

As the field season would be necessarily short, only a limited area could be covered 
and completed ; hence that assigned to me embraced portions of several atlas-sheets, 
for the completion of which, sufficient topographical data had not been previously ob- 
tained. These incomplete sections lie in the southeast comer of atlas-sheet ** 5*2 D," 
southwest comer of " 53 C," western portion of " 62 A," northeast portion of "61 D," 
and northwestern portion of " 62 C" As it was necessary to go as far north as latitude 
39^ 2(y and to the south as far as latitude 37^ 40', it seemed advisable to complete the 
northern section first before the snow would interfere with our movements, and tri- 
angulation and topographical work ; then to proceed southward and accomplish the 
work required in the San Luis and Wet Mountain Valleys. Subsequent events proved 
this surmise to be correct, as we had barely finished our work in the northern por^ 
tion when we were greeted with a snow-storm on reaching Fairplay, the 13th of Oc- 
tober. 

After completing the organization, the party proceeded up the Arkansas Valley from 
Fort Lyon to Pueblo, Col. At this place several triangulat^on stations were occupied 
and monuments erected on prominent points in the vicinity. From Pueblo the main 
party proceeded to Cafion City ; thence along the Fairplay road to the 17-mile ranch 
on Currant Creek, at which point we left this road and proceeded northeastwardly 
along the road to High Creek and camped on this latter creek, a short distance above 
the canon. Before reaching Cafion City, a side party was detached in charge of the 
chief topographer which proceeded up Beaver Creek to the vicinity of its source, occu- 
pying the principal peaks south ol Pike's Peak, and establishing the courses and drain- 
11 ge of the streams which flow south from this range and empty into the Arkansas River 
bt^tween Pueblo and Canon City. The side party having joined the main party at 
High Creek, we proceeded along the Colorado Springs road to Florissant Post Office. 
From this point a number of topographical stations were occupied, and the surround- 
ing country thoroughly surveyed. 

By your orders Mr. Klett was directed to proceed to Washington on the 1st of Octo- 
ber, and he left the party at this place ; at the same time I sent one of the enlisted 
men back to Fort Lyon, since his services in the field were no longer required. From 
Florissant, after crossing the South Platte River, we proceeded up Tarryall Creek to 
the junction of Rock Creek, then up this latter creek some 5 miles, where camp was 
established, and from whence the ascent of the Twin Cones was made. 

From Rock Creek the party proceeded westwardly across the upper end of South 
Park to Fairplay, thence south via the Salt Works and Trout Creek Pass into the 
Upper Arkansas Valley, down this valley to the junction of the South Arkansas River, 
thence throngh Puncho Pass into the Sau Luis Valley, and down the valley to the Mosca 
PafM. From camps in the latter valley several prominent peaks of the Sangre de Cristo 
Range were occupied, a road to Sagauche meandered, and several mines visited and 
examined. 

Passing through the Mosca Pass we entered the Wet Mountain Valley and pro- 
cee<led to Rosita, where the main camp was established, from which side parties were 
sent out to occupy the necessary points in the Saugre de Cristo and Wet Mountain 
Ranges and Cuerno Verde Peak. Here the mines were also examined, and information 
gained as to their yield and prospects. 

From Rosita the party moved to Cafion City by way of the Oak Creek Road, thence 
by the road which crosses the head of Little Fountain Creek to Colorado Springs. 
Here a base- line was measured and connected with our system of triangles, as well as 
with the astronomical monument, and Pike's Peak was ascended and occupied as a 
triangulation-station. From Colorado Springs the party proceeded to Pueblo and Fort 
Lyou, which latter place was reached December 10. The property was then disposed 
of according to your orders, and the party disbanded. 

The results obtained during the field season may be briefly enumerated as follows : 

Ten triangulation stations were occupied, at which repeated angles were measured 
by means of an 8-inch transit theodolite by Bntf & Berger, reading to 10 seconds of 
arc. Fifty-one topographical stations were occupied and located by angles to the tri- 
angnlation stations. The route of the party was meandered and measured with the 
odometer throughout. At Colorado Springs a base-line over 12.000 feet long was care- 
fully measured. The usual meteorological observations were taken in camp, on the 
luarch, on divides, and mountain stations, in accordance with your printed instruc- 
tions. Tne mines on the west slope of the Sangre de Cristo Range, and those at Rosita, 
were visited and examined. 

Tarryall Creek was gauged at camp 12, near McLonghlin's Ranch, on October 8, 
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and its volnme found to be 27.5 cnbic feet per seoond, which may be considered as the 
minimum amount, as rain had not Inlleu for several weeks previously. 

The geology, climate, and agricultural resources of this region have been so ably 
described in prtsvious annual reports and also by Professor Stevenson in Vourae III of 
your quarto reports, that any detailec description by me would be superfluous, hence 
I will merely remark that an abundance of water, wood, and grass wan found at 
nearly all of our camps, except in the San Luis Yalloy. The small valleys aloug the 
streams which empty into the South Platte and Arlcansas are occupied by set tiers 
whose principal pursuit is stock-raising. Considerable portions of these valleys have 
been fei.ced in and are uiHized for hay-land and pasturage, as during severe winters, 
when there is a heavy snow-fall, the cattle must be fed on hay until the snow is re- 
duced in depth. Deer aud other game wer«^ frequently seen to the niouutains after 
the 1st of November, and herds of antelope in the upper port'oos of the 8au Ltiis 
Valley, and on the plains east of Pueblo. The streams in this section are generally 
not well stocked with fish, none being found in some of the larger, a^ Tarryail Creek. 
An instance of the devastating efi'ect of violent rain-storms or cloud-bursts wan 
observed at Duck Lake on the Tarryail Creek. In the fall of 1875 a heavy shower of 
limited area bnrst over the mountains on the east side of the creek, the water from 
which brought down so much earth and luos^^ niateiial that the stream was choked 
up, and the water spread over the valley, converting some hundreds of acres of hay- 
land into a miry swamp. The temperature during the day in September and October 
was moderate and pleasant, the nights cool and refreshing. But little rain fell during 
these months, and the sky was generally free from clouds, which circumstance greatly 
facilitated our triangulation and topographical work. In November, especially duriog 
the latt«r part of the month, the thermometer ranged during the day from 50^ to be- 
low the freezing-point, while at night and on some mountain stations the mercnry 
went down to zero and below. Frequent snow-storms also interfered with oar work 
and movements, and made it extremely unpleasant for all meniben of the party, »» 
well as necessitating the purchase of forage for the animals when the ground wan 
covered with snow. 

MIKES. 

The first mines visited are situated in the new district, in the vicinity of the head- 
waters of the North Crestou Creek. This district was (October 27) a'lout to be organ- 
ized under the name of Creston district. First disco verier were made in May, 1875, 
and a number of prospecting shafts had been opened. But little ore had been taken 
out up to the time of my visit, aa there is no mill at the mines and the ore is not rich 
enough to warrant the cost of shipment to any distance. Some of the quartz which 
has been milled gave a yield of $12 to $15 per ton. Three to four thousand dollars 
have been expended in completing lines of communication to the mines. Timber is 
convenient and abundant on the slopes and in the gulches where the ore is found, and 
a sufficient supply of water is also available. The distance to the railroad is about 
100 miles at La Veta by the way of Sangre de Cristo Pass. Grain and hay are raised 
in the valley, and can be furnished at the mines at 2| cents per pound for oats and $15 
per ton for hay. 

EL DORADO MINING DISTRICT. 

This was visited and reported upon by Mr. Niblack. This district lies between South 
Creston and Deadman's Creek, and is about 7 miles south of Creston district. It was 
organized in 1874, and a small town has been built which is called Sangre de Cristo 
Post Office. Two 5-stamp mills have been erected, but were not in operation when 
visited, October S9. The character of the ores is about the same as those of the (irbt 
district, but the yield has not been sufficient to induce much expenditure in the devel- 
opment of the several prospecting shafts. 

HARD6CRABBLE DISTRICT, ROSITA. t 

This district has been previonsly reported upon by Dr. Loew. Since bis visit the 
Pocahontas, Humboldt, and Virginia mines have been worked continuously or nearly 
so, and the yield has been satisfactory, although it has hitherto been necessary to 
transport the greater part of the ore to Denver for milling. A new mill, in which the 
leaching process is used, was finished last December, and a 20-Mtamp mill was in pro- 
cess of erection. The estimated yield of the three mines mentioned was for 1873 
$40,000, aud for 1H76 $200,000 The average yield of ore reduced was $110 per ton. 

In conclusion, I wish to tender ray thanks to the topographers, met'CorologistR, and 
recorder for their hearty co-operation and general attention to their duties tbrougbont 
the season, thereby making it possible to complete the work assigned within the 
allotted time. 

Very respectfully, your obedient servant, 

Eric Bkroland, 
JFXrst Lieutenant of ICngineera, 
Lieut. Geo. M. Wheeler, 

Corps of Engineers, in charge. 
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Appendix B. 

executivk and descriptive report of lieutknant saml. e. tillman, corps of 
bxginekrsy ox the operations of party no. 1, california section, field season 

OF 1876. 

United States Enoineer Office, 
Geographical Surveys West of the 100th Meridian, 

Washington, D. C, Jpril 15, 1^77. 

^ir: I h:ive the honor to submit the foUowinfir report upon the country visited by, 
and the operations of, Party I, California Division, of the expedition for surveys west 
of the one hundredth meridian during the field season of 1876. The nrea for work 
as8i;^ned by yourself to Party I falls in atlas-sheet 47, subdivisions " B ^' and "D'^ of the 
pro^ret^s map, and is between the meridians distant from Greenwich 119^48' and 120° 
3'>', and the parallels of 39^ 18' and 40^ 16'. It is situated immediately north of the 
portion of the Central pMoific Railroad between the stations of Reno on the east, and 
Cisco on the west. The country to be traversed lay principally in the uplifted region 
which constitutes the Sierra Nevad% Mountains. These mountains are here of con- 
siderable breadth, and at Hrst sight give the impression of a confused mass, bat 
a little observation shows that they are composed of nearly parallel ridges, the longer 
ones having to the northward a direction of about 25° west of north. The summit-line 
of the range is tortuous, correctly located, however, by the direction of drainage. 
To the east of this line the waters flow to the lakes and sinks of the N6va<la basin. 
To the west they go to the Siicrament') River, thence to the PaciHo. The eastern wall 
of the Sierras crosses the Central Pacific Railroad at about the one hundred and twen- 
tieth meridian, which is here the boundary-line between California and Nevada. A 
single spur of tne range projects to the east of this meridian and lies in Nevada. About 
S5 miles west of the eastern wall arises the second marked ridge of the Sierras, ex- 
tending nearly parallel to the eastern, and forming here the western limit of our work. 

The summit-lines r^f these ridges have received the local designation of eastern and 
wenteni summits. The Central Pacific Railroad crosses the true summit-line of the 
Sierras upon the second of these ridges at about the meridian of 120° 20'. The anm- 
mit-line, bearing as stated, remains upon this ridge for about 18 miles. It then makes 
nearly a right an^le and crosses to the eastern wall of the Sierras. From this point, 
latitude 39° 36', it runs nearly due north to parallel 39° 55'. It then has a direction 
nearly northwest to parallel 40° 16', which was the most northern point visiter ( by me. 
The axis of the second ridge changes direction at the point at which the summit-line • 

leaves it, latitude 39° 29^, bearing nearly due north to parallel 39° 47'. At this parallel J 

is found a second transverse ridge, immediately north of which the longitudinal ridges ^ 

rise in closer proximity, all having the same trend as the eastern wall. For convenience I 

of description, I have divided the area of my work, situated in the Sierras, ibto three r 

sections, suggested by the configuration above not-ed. The southern section is the por- 
tion between the Central Pacitic Railroad and the transverse divide upon which the 
summit-line crosses from west to east, and limited on the east and west by the two axial 
ridges before mentioned. The middle section lies between the same two axial ridges, 
north of the first and south of the second transverse divides. The northern section 
is north of the second transverse divide, extending we^t to meridian 120° 38' and 
bounded upon the north and east by the summit-ridge of the Sierras, which here runs 
nearly northwest. In addititm to the mountain area above located. Party I covered a 
narrow slip along the eastern base of the mountains extending from Reno to the par- 
allel 40° 16'. Of the sections, already indicated, the southern is heavily timbered with 
pine and broken by long, broad, sloping spurs, usually from the west. The valleys or 
flats are of small extent and bear the names of the claimants. The waters of this sec- 
tion flow to the Nevada basin, passing the east wall of the mountains by the cafion 
of tHb Trnckee River. Truckee and Boca are stations of the Central Pacific Railroad, 
situated in this section. There are several saw-mills from which lumber is carried to 
the railroad by flumes. Tbese flumes are V-shaped troughs, supported upon trestle- 
work, extending from a lower to a higher level. At the higher level a stream of water 
is turned into the trough. This artitioial channel then becomes the mea:is for sending 
down enormous quantities of wood and lumber. Prosser Creek, in this section, has been 
dammed at the mouth aud a pond form^'d, from which large quantities of ice are pro- 
cured. Smiill herds of cattle and sheep are grazed in the flats during summer, but de- 
scend to lower altitudes in wint'^r. 

There are but few permanent settlers in this section away from the railroad and the 
mills. At the western side of this section, close on to the base <>f the second ridge, are 
nestlr^l three beautiful bodies of water — Donner, Webber, and ludepemlence Lakes. 
Donner Lake, the lowest of these, is about 5,^00 feet above the sea ; Independence 
Lake affords excellent fish. The middle section of my work is bounded by the two 
axial aud two transverse ridges previously mentioned. It comprises an elevated val- 
ley of considerable extent, called Sierra Valley. This valley would approach in figure 
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a rectangalar qnadnlateral were it not that loDg-Decke<l epnrs project from the sonth 
and east, converting it into a right-angle triangle. This valley embraces about 140 
sqnare miles. At the southern vertex of the triangle is a little town, Sierraville; at 
the eastern, is Summit Font office. Between these two is Loyalton. At the north- 
west corner of the valley is Beck worth's Post office. The western and sonthern walls 
are heavily tiuibered with pine; the northern and eastern are partially bare. The 
valley is entirely taken up by settlers. At Sierraville, the hea<l of the valley, the alti- 
tude is 4,880 feet. Near the head of the valley, vegetables, wheat, and even fruit CAn 
be grown with some success. Farther out from thn timber and stream free ra<iiat oa 
and accumulation of cold air at night prevent this. About three-fifths of the valley 
supplies good grass, from which large quantities of hay are secured for winter's needs. 
The meadows are situate^l along and near to the streams which flow along the uortU 
and west sides of the valley. The waters nnit« near Beckworth'H Post office, to form 
the head of the Middle Fork of Feather River, passing to the west of the cafion of that 
stream. In the northern section the mountain ridges are nearer together, the valleys 
long and narrow, with a descending northwest trend. The valleys grow narrower 
with the descent, soon cafion, and empty their waters into Indian Creek, which here 
flows nearly west along parallel 40^ 5'. Beyond this creek the spurs have a northeast 
direction to the eastern wall. No attempts are made to grow vegetables, fruits, or 
cereals in these valleys. A single day's ride, however, down the streams will take one 
to a region where fruit-s and vei^etables can be grown with partial success. The differ- 
ence or altitude between the points makes a marked difference, but other causes, ea&ily 
understood, also facilitate such efforts. The beads of the valleys of this section are 
above the sea, on an average, about 5,500 feet. The wagon-road leading to Taylor- 
ville, which follows along the waters of one of these valleys, (Clover Valley,) descends 
1,500 feet in the last three miles before reaching Indian Creek. There are claimants to 
all the grass-growing lands. Considerable herds of cattle are grazed here during the 
summer, but, as a rule, removed in winter. Only a few of the ranchmen remain here 
during the winter. This section, with exception of the small valleys, is well-timbered 
with pine. Common to the entire mountain area embraced above is the api>earance 
of the surface-rock. It is all of volcanic origin. The entire area has once been flooded 
with melted rock. The transverse divide between the middle and northern section of 
my work is a mountain mass of solidified waves of lava, embracing beautiful speci- 
mens of the columnar structure. These rocks are generally of trachytic classes. In 
this region, and all others that I have ever visited where the surface-rook is of like 
nature, loose fragments are widely spread. Travel is always slow and tedious in such 
places. In order to account for this universal distribution of fragments, it is only neC' 
essary to suppose that surfaces resulting from volcanic action were usually uneven, 
with sudden ascents and descents from one level to another. The continued action uf 
gravity and the weather would then accomplish what we now see. In places, the sur- 
face-rock is cut through by cafions, and the primary formations displayed. I can give 
no definite information as to the rain-fall in this region. Numerous statement's were 
received upon this point, but the discordancy was correspondingly great. The amount 
of rain is not, probably, over 12.1 inches. The daily range of temperature was 
usually very great. On the 19th of September, at a camp on the northern section, at 
night, the minimum thermometer recorded 19^ ; the same day the maximum was 77^ 
in the shade, and 112^ in the sun; the maximum difference between the wet and dry 
bulbs for the same day was 20^. During the season, the wet and dry bulbs differed by 
from 6° to 20^. In the northern section there is usually 6 to 10 feet of snow during 
the winter, (this not included in the estimated rain-fall.) The inhabitants who 
attempt to remain at their ranches during winter use snow-shoes from 8 to 12 feet 
long, and are confined to very limited journeys from De<\ember to April. In Sierra 
Valley and the flats of the southern section the snow-fall is considerably less. The 
streams of the entire region abound in fish — in the northern sections the brook^re 
almost alive with mountain-trout. In this section, too, frequent indications of aeer 
were seen, but not so in the middle and southern sections. In addition to the mount- 
ain areas described above, party 1 covered a small stretch of country east of the 
Sierras, extending from Reno along the eastern base of the mountains to the moat 
northern parallel visited. To the east of the Sierras the axes of the ridges lie more 
nearly north and sonth. The valleys between them are deserts of saud and sage- 
brush. A narrow slip of land close in to the eastern wall of the Sierras furnishes g(K>d 
grazing, and is occupied by settlers. The growth of timber ceases entirely at the 
eastern base of the Sierras. 

The routes of communication traversing the region of our work may be briefly 
stated as follows: From Reno, which is the most eastern point, a road leads nearly 
directly west across the eastern wall into tbn sonthern section. It then divides ; one 
branch continues nearly due west across the second ridge; the other branch turns to 
the south, and runs near to and parallel with the railroad, crossing the summit-line of 
the Sierras at the same point. Another road leads from Reno along the eastern base of 
the mountains to Susanville, beyond the limits of my work. A branch from the road 
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croBses throngh Beckworth's Pass to Summit Post Office, at tho eastern vertex of Sierra 
Valley, and continues along the northern side of the valley, passing ont along the 
middle fork of Feather River. From Beckworth'a Pass there is a road along the east- 
em side of the valley, through Loyalton, to Sierraville, which then passes westward 
acrosH the second ridge. Still another road passes from Reno direct to Loyalton. Three 
roads lead from the southern into the middle section, and one from the middle to the 
northern. From the northern section there are three roads crossing east to the Reno 
and Snsan ville road. Beckworth's Pass is 5,200 feet above the sea level, about 1 ,800 feet 
below the summit-pass of the Central Pacific Railroad. I had intended to include 
herein a profile of the road to Beck worth's Pass, with grade per mile, but I find the 
hypsometric observations for that day too unreliable for my purpose. 

I shall now proceed to state the movements of the party. The California division 
of the survey was organized at Carson City, Nev. I was placed in charge of this 
division of the survey, but your own arrival at an early day at the rendezvous-camp 
renders reference to any other party than my own nnnecessary. I was placed in imme- 
diate command of party 1, which consisted of the following members: Myself, as 
executive officer and field-astronomer; Mr. Gilbert Thompson, triangiilator and chief 
topographer; Mr. F. M. Lee, meteorologist; Mr. William Looram, odometer-recorder; 
Mr. £. D. Miner, assistant topographer ; 2 packers, 1 cook, 1 laborer. A six-mnle wagon 
and driver were placed at my disposal for a few days ; 9 riding and 11 pack mules were 
allowed the party. The instruments supplied weie the same as usual during the past 
two years, except that an attempt had beeu made to employ a^kind of combined transit 
and theodolite, to be used as an astronomical instrument as well as for triangulation. 
The rough apage to which snch an instrument is subjected in triangulating, and the 
unfavorable circumstances under which astronomical observations are often unavoida- • 
bly attempted, combine to condemn the instrument for such double use. Two topo- 
graphical transits (Young's) were allowed; one, I believe, has before been the allow- 
ance. 

The party left the rendezvous-camp at Carson City on September 6 for the field of « 

operations, prc»ceeding direct to Reno, meandering and profiling the route. The rations ^ 

of this party had been accumulated at Reno. Owing to the late beginning of work and 
the probability of early snow in my area, I decided to work in the northern section first. ^ 

The party reached Reno on the 7th. I concluded to leave Reno with forty days' rations, ^ 3 

and at the end of that time 1 expected to be able to return without material loss of J 

time. On the 8tb I left Reno with the wagon, carrying 32 days' rations and 1,000 pounds V 

of barley. Mr. Thompson was left in charge of the pack-train with 8 days' rations, to 
follow my trail as rapidly as the regnlar work wonld allow. I followe<l the road along « 

the east base of the mountains, crossing through Beckworth's Pass into Sierra Valley, ' 

continued west to Beckworth's Post Office. At this point I passed from the middle to * 

the northern section by the road connecting them. At the head of Clover Valley, one I 

of the small valleys of this section, I was enabled to leave my rations and forage in •• 

the custody of a ranchman. I then retraced my course. On the 11th September I met 
the train, having just entered Sierra Valley. The wagon and driver were then dis- 
patched to Carson City. Mr. Thompson had already occupied one triangulation-station, 
Peavine Mountain, which is northwest of Reno and east of the Sierras. Two others 
were made on the main ridge of the Sierras, respectively, on the 12th and 13th. In 
addition to this, several topographical stations were made before reaching the ration- 
station in Clover Valley, which was on the 15th September. From this camp we worked 
to great advantage for 15 days. Parties were sent out in all directions, returning by 
different routes when practicable. The same animals were not used continuously, 
which is great economy. On the 1st October the party left the camp. Our packs were 
now much lighter, rations having been considerably reduced. We proceeded farther 
north than we had yet been, to the extreme triaugulation-point in that direction, which 
Li situated in latitude 40^ 16'. At this point the party passed to the east of the Sierras, 
striking the Snsanville road near the northern-shore line of Honev Lake. Thts lake 
receives the drainage of tho eastern slopes of the Sierras for 50 miles, both north and 
south. It is about 12 miles wide and 15 long, not over 5 feet deep on an average. 
Myriiids of ducks and geese were seen there. Turning to the south, the party kept the 
road to the point from which we previously left it, crossed a second time through 
Beckworth's Pass, followed down the east side of the valley, then up the west to 
Beckworth's Post Office, then diagonally across the valley to Loyalton, and from there 
to Reno, reaching the latter October 16. From September 6 to October 16, inclusive, 
every day had been available for work. Bad weather kept the party in Reno during 
the 17th. The wagon returned to me at this time, as had been previously arranged. 
An enlisted man was teamster, and a corporal was in charge of the wagon. One of my 
packers left me here, but I old not employ' another, as the wagon more than replaced 
him. .On October 18 the party left Reno by the only unmeandered road which led to 
our field of work. It was called the Henries Pass Road. By it we crossed into the 
southern section of our work, and continued along the northern side of it. On the 
20th another camp was established, with intention of remaining thereat for some time. 
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From this camp Mr. Thompson was sent to occupy the most westerQ of the trian- 
gnlatioD-point-H. While Mr. Thotupsou was gone upon this trip I attached an odom- 
eter to the wagoDj and meandered one of the roads leading into Sierra Valley and 
returned by a second. Mr. Thompson returned to camp on the 25th. It rained 
steadily during the 26th and 27th. On the night of the 27th al>out five inches 
of snow fell at our camp, and much more in the mountains. The weather permit t<H] 
DO outdoor work on the 28th and 2Uth. On the 30th of October our camp was moved to 
within 4 miles of Truckee, as more snow was anticipated. On November 1 the weather 
promised better, and I started with Mr. Thompson to occupy the last triaugulation- 
station deemed necessary for covering my area. This i)oint was Castle Peak, situated 
a few miles north of Summit Station of the Central Pacific Railroad. The ascent of 
this peak was extremely difficult. The snow in the mounrains averaged abont 1*^ 
inches ; in many places it was from 2 to 4 feet deep. After the most intense and cou- 
tinned exertion', attended with no little danger, we reached the top late in the after- 
Doon of the 2d November. On the 3d I returned to camp near Truckee. On Novem- 
ber 4 and 5 the weather was bad. I learned at this time that Mount Rose, a high point 
south of the railroad, bad not been occupied, the intention of the part<y operating id 
that area to do so having been interfered with by bad weather. This point being 
yery essential, I started on November 6 to make the aB;:ent. On account of the snow 
i t was very difficult, but we reached the top on the 7th ; returned to camp on the 8tb. 
On the 10th November I dispatched the party to Carson City, going myself, by rail, 
to Virginia City, to ascertain whether connection with the base, measured near that 
place, could be made from the work done. Returning to Catrson City on the 12tb, I 
found tl\e pack-train arrived. I deemed it advisable to reasoend Mount Rose, and ac- 
cordingly set out for that point on the 13th. The ascent was made on the 14th. The 
party continned topographical work in the vicinity until the22d November, when they 
returned to Carson City and disbanded. During the season the system of work pre- 
viously adopted in the survey was followed. The system and its advantages have 
been ably stated by Lieutenant Marshall in his report of 1876. During the season, 13 
triangulation-stations were occupied and 46 topographical three-point stations; 
numerous meander-stations, which can be checked by same method ; several {Mjiots 
were located by intersections; 1,040 meander-stations were made, each of which was 
also an aneroid-station ; 94 separate cistern-barometer stations were' made ; 625 miles 
of travel were meandered ; 515 miles traveled without meander. Hypsometric and 
meteorological observations were made in exact accordance with printed instructions 
from this office, and my experience enables roe to suggest no alterations in said instrao- 
tions. Of the area visited by this party, approximately ^ is good grazing, iHr barren, 
and -1^(7 good timber-land. The only mines are located near Peavine Mountain, and 
were not visited by me. It will be observed that I have given only a general descrip- 
tion of the country; but, as the region is of no unusual interest, I deem it suflScient. 
Any description which would render intelligible the detailed movements of a party in 
an unknown region would require more time and labor than the information woold 
warrant, since tb6 results will finally appear upon the map. I have therefore only in- 
dicated the movements of the main portion of the party. 

In conclusion, I cannot recommend too highly the following of my assistants : Mr. G. 
Thompson, chief topographer; Mr. F. M. Lee, meteorologist, and Mr. William Looram, 
odometer-recorder. Mr. Thompson has had much experience, and it can be truthfully 
said that he is untiring in his efforts, and his zeal appears ever to increase. Mr. Lee's 
familiarity with his duties and interest therein left me little responsibility in that 
work. Mr. Looram, in addition to the monotonous and wearing duty of odometer- 
recorder, was ever ready and capable to assist in meteorological observations when 
necessary. The movements of a party in a field are greatly facilitated by a good 
packer, and I yield a grateful acknowledgment to my chief packer, Mr. C. H. Howell, 
as the best I have ever known. His intelligence saved me much anxiety, and his ex- 
cellent care of the animals was a great practical aid to the expedition. 
Very respectfully, your obedient servant, 

8. E. Tillman, 
First Lieut, Corpt of Enginten, 

Lieut. G. M. Wureleb, 

Corp» of Engineers^ in charge. 
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Appendix C 

executive and descriptive report of lieutenant thomas w. 8ym0ns, corps op 
knginkera, on the operations of party no. 3, califolinia section, field sea- 
SON OF lb76. 

United States Engine fr Office, 
Geographical Surveys West of the 100th MiSRiDiAN, 

Waihingtonf Z>. C, April 15, 1877. 

Sir: I have the honor to snbmt herewith the executive report of Party No. 3, Cali- 
fornia section of the survey, for the field season of 1876, together with a brief report 
on the mining interests of the Comstock lode. 

EXECUTIVE REPORT. 

The duties aseif^ned to the party nnder my charge were to lay ont and measure a 
base-line, and develop it for the use of the outlying parties in the vicinity, and after 
this was done to commence work on a detailed map of the conntry embraced by the 
mining interests of Virginia City, Nev., and the neighboring district. 

I arrived in Carson City, Nev., August 23, 1876, and after making the necessary 
preparations and procuring supplies, laborers, instruments, &.o., started by wagon, 
August 28, for the valley ot the Carson River, near Sntro, whither Dr. Kampf ^and Mr. 
Karl had preceded me to select a place for the base-line. On arriving in tlie valley 
camp was made on the banks of the Carson River, and as it was to be permanent for 
some time, we made it as comfortable as possible. The base-line was laid out on a very 
straight portion of the old emigrant road through the valley, aud the work of devel- 
opment immediately commenced. On the 4th of September the party was joined by 
Mr. Louis Seckels, and on the 10th of the same month by James Bullock and an ambu- 
lance aud team. 

The party now consisted of Second Lieut. Thomas W. Symons, Corps of Engineers, 
executive ofiScer and field astronomer; Dr. F. Kampf, astronomer; Mr. Anton Karl, • j 

topographer ; Mr. Louis Seckels, meteorological observer ; Mr. Simon B. Cameron, s 

aneroid and odometer recorder; James Bullock, teamster, and John Rafferty, cook. •; 

The base development being finished, the party separated, Dr. Kampf remaining at { 

Sutro to measure the base. In this he was assisted by Mr. Seckels and three hired la- d 

borers. The apparatus used in the measurement is the invention of Dr. Kampf, and ^ 

consisted of a wooden rod with finely-graduated scales at both ends, and at the center ' 

an apparatus for determining its deviation from the horizontal, and three iron stands 
with nickel tops, on each of which was engraven a fine line, this line being the initial • 

point of each successive measurement with the rod. Comparisons of the rod were i 

made every morning and evening with the standard rods of the United States Coaat , 

Survey, and the reading of the rod corrected for temperature. A full account of the I 

apparatus, the mode of its use, and the results obtained, will be found in the report of * 

Dr. Kampf. 

On September 16 I went to Virginia City, with Mr. Karl as topographer and Mr. 
Cameron as meteorological observer, and the necessary laborers, and commenced work 
on a detailed contour map of the city and vicinity. This work was done with the 

filane-table, aud the method pursued was the following: A number of points were se- 
ected whose projections would occupy different points on the plane-table bheet, and 
these were occupied with the transit, and their positions carefully computed in refer- 
ence to the base and the monument points used in its development. These points then 
being laid down on the plane-table formed the foundation for the detailed work, which 
was done by Mr. Karl. Other points were occupied with the transit during the time 
that the sheet was being filled in, and these, together with cross-sight stations, being 
computed, formed checks which were continually applied to the plane-table work. At 
each of the points occupied by the plaue-table, and at many others, as hills, ravines, 
callons, road*crossiugs, saddles, mesas, &c., barometric observations were taken for 
altitude, which, beiug referred to synchronous observations taken in camp under the 
same natural existing circumstances of atmospheric pressure, temperature, and 
humidity, gave very accurate relative altitudes, and the altitude of the camp, being 
determined by a long series of observatious, enabled us to determine the elevations of 
all the poiiits above mentioned above the sea-level very accurately. Besides the bar- 
ometric readings, elevations to well-determined points were read from the vertical 
limb of the transit and from the alidade of the plane-table, and level-lines run with the 
Y- level. From these data the contours are being put in in the office of the survey at 
Washington. 

The constant aim has been to secure the greatest accuracy* and to leave no natural 
feature of the surface or work of any importance unrepresented, and Mr. Karl, for his 
intelligent devotion to the work and his care and accuracy, deserves the greatest credit. 
Three plane-table sheets were filled in, two to a scale of 1,000 feet to an inch, and 
one to a scale of 500 feet to an inch, the larger scale being used in delineating that por- 
tion of the country including Virginia City. The country gone over includes Virginia 
City and the northern portion of the Comstock lode, the country to the north and west 
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traversed by the Gelger grade, and that to the east embracing the basin between 
Monnts Emma and Davidson. 

Dr. Kampf, aft-er finishing the base measurement, went to Virginia City and deter- 
mined the azimuth of the triangulation lines from the astronomical uionnment, and on 
October 23 started for Washington. Mr. Seckels joined the party in Virginia City and 
devoted himself with assiduity and intelligence to the necessary meteorological work. 
NovemWr 20, 1 received orders to proceed to Carson City to disband for the season, 
where I arrived November 23. After spending two weeks in Carson, seeing to -the 
storage and shipment of public property, taking iuveutories, and actini; as member of 
a board of survey, I started for Washington on the 5th of Deoeml»er. In obedience to 
verbal orders from Lieut. S. £. Tillman, in charge of disbanding the California section 
of the survey, I stopped at Ogden, Utah, and made an inspection of the Government 
observatory there, and an inventory of all the public property pertaining to the expe- 
dition, the reports of which have beeu submitted to Lientenant Wheeler. 

On my arrival in Washington I was placed in charge of the meteorological records 
and computations, and also to supervise the compilation and reduction of the plane- 
table work. I have carefully recomputed all the positions used in the field and several 
othi'rB, which will give the foundation for the work when it is next taken np in the 
field. 

DK8CRIPTIYB RRPORT. 

• 

The area embraced in the contemplated and partly constmcted detailed contour 
map is 12f miles long from north to south and 9^ miles broad from east to west, and 
contains within its limits the richest mines of silver and gold of which the world of 
to-day has any knowledge. Abont 12 miles to the east of the summits of the Sierra 
Nevada Mountains, a little northeast of Lake Tahoe, in the midt^t of piled^np masses of 
volcanic rocks of all kinds, where during the summer rain never falls, and where 
nothing grows but sage-brush ; where the mind of man can imagine nothing to add to 
the scene to make it one of more cheerless grandeur and desolation, is situated the 
famed Comstock lode. Above the lode and its branches have been built the towns of 
Virginia, Gold Hill, Silver City, and American Flat, in which are situated the npper 
works of the mines and their many adjuncts. Immediately connected with it by vir- 
tue of their ore mills are the towns of Dayton and Empire, and from being the outlet 
of the Sntro Tunnel is the town of Satro. I shall not attempt to describe these places 
in detail, but shall simply note some observations of my own and some of the changes 
which have taken place since other reports have been written, and which are con- 
tinually taking place. 

At the time when Mr. Clarence King wrote his report npon the geology of the Corn- 
stock, it was considered that the portion of the lode between the Gould and Carry, 
and the north line of the Central, correnpouding to the south side of the Ophir, was 
unproductive, and from the apparent closing in of the walls it was supposed that it 
never would develop into anything of much valne. Since then, however, under the 
names of the Consolidated Virginia and California, this re^^ion has developed the Big 
Bonanza mines, one, the Consolidated Virginia, yielding in the year li^b alone the 
enormous amount of $l6,731,f>.53.43 from 169,095 tons of ore. This is a gigantic illus- 
tration of the fact that the vein is very unreliable, and that it is not safe to place very 
mnch reliance on analogical reasoning with regard to it. 

The old controversy as to there being a single vein of which the outlying ones are 
branches or spurs is still nnsettled, but agencies are at work now which will, in all 
probability, settle the question at law in a few years at the farthest; these agencies 
being particularly the Sntro Tunnel, the Mint Mine, and the Great Combination shaft. 

In the report of Mr. King the Comstock lode is supposed to extend approximately 
north and south from the vicinity of the Utah Mine, to the mines in and abont Amer- 
ican Flat, and no mention is made of a branch lode extending do;vn Gold Cafion. It 
is generally conceived now that the great lode branches near the head of Gold Cafion, 
and one branch extends southwestward toward and beyond the Rock Island Mine in 
American Flat, and the other extends southeastward down the cafion. Som.e of the 
most promising and productive mines of all the region are situated in this latter 
branch, notably the Overman and the Justice, which have both big bonanzas, the 
latter especially working some very rich ore, of which a si>ecimen now in this oflQc 
assays approximately $12,000 per ton. 

Prospecting and exploitation are still going on in a great many places, both on the 
lode and off it, and the horizontal limits of pay-gronnd is not'yet reached, or at least 
is far from being determined. But many things would go to show that the vertical 
limit of successful working has been reached in some of the mines as long as the pres- 
ent system prevails. In the Savage Mine, nearly or qnite a year ago, as a drift was 
being pushed to the east at a depth of 2,^)00 feet, a heavy volume of hot water was en- 
countered which drove the workmen back and np the shaft, and, in spite of the pnrops, 
continued to come in until it reached the 1,900-footi level. Since its first influx larger 
and more powerful pumps have been put in and kept at work continuously except for 
accidental stoppages, and at last accounts the water was still at abont the same level. 
Although at times the pumps would gain on the water, the water would in a short 
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time assert its snpremacy and come back to it-s ifocustomed level. It also flooded a 
neighboring mine, the Hale and Norcross, which has also been at work pumping ever 
since, and thus these two mines are nna*)]o to proceed with any profitable work or 
work of exploration, while there is still an enormous drain on the pockets of the stook- 
holders for the expenses of pumping and the other expenses incidental to the flooding 
of the mine. 

Heretofore all the large bodies of water struck in the mines have been at a higher 
level and have been rapidly pumped out and have not returned in large quantity, 
and this has strengthened the idea that the water occurs in pockets or reservoirs, and 
that when these are drained ofl' it will cause no further trouble^ This water in the 
Savage Mine, however, seems to tell a dififerent story. It is very hot, about 154° 
to 1€0° F., and in all probability comes from the same heated source as the water 
which wells up from the Hot Springs in the valley below at Steamboat. As 
these springs are constant, it is altogether probable that the water which enters 
the Savage is also constant or nearly so, and that it connects with the heated water 
which permeates in a mon^ or less connected manner all the fissures and subterra- 
nean channels below. In one mine which I visited, the Imperial and Euipire, I de- 
scended to a depth of 2,135 feet and found the temperature to range from 110° to 115° F. 
There was at least one stream of hot water coming into the mine, which, on testing, I 
foand to be 154° F. In other parts of the world, where mines have been sunk very 
deep, it has been found that on an average the temperature increases 1° F. for every 50 
to 60 feet of descent from the depth at which the temperature first becomes con- 
stant, which is about 100 feet below the surface ; this constant temperature being, as 
near as it can be determined, 47° F. Assuming 55 feet to be the equivalent in descent 
of 1° F,, we have in the Imperial and Empire 

2135ft- -100ft- ,^^„ ^,^„ 
55H; + 47° F. =84° F. 

or, according to this rule, the temperature at the depth of 2,135 feet should be 84°* 
Instead of this, and in spite of the fact that great qnautities of cold air are pumped 
in, it reaches in places as high as 110° and 115° F. Undoubtedly the cause of this 
great heat is the inpouring and circulating hot water, which comes in quite large 
qnautities, the amount pumped from the mine being about 6 miner's inches. There 
are two hypotheses to account for this heated water : one being that it is heated by 
the chemioai action going on in some mineral or other vein through which it parses. It is 
aeserted and believed by many that as the hot Savage water came in from the east, when 
the exploration shall be pushed on eastward a vein of the same general character as the * 

Comstook will be struck, the chemical action in which is the cause of the heating of the 9 

wator. The supposition that such a vein exists is no doubt very materially strengthened 9 

by the existence of this hot- water stream, but it can scarcely be considered as proof. The I 

other hypothesis, and to my mind the more plausible oue, is that the water comes up from « 

the heated interior of the earth. The water which falls to the earth in the form of 
rain and snow, and which penetrates below the surface, exists in many conditions 
thronghont the crust of the earth, sometimes occurring in pockets, which are filled 
slowly by infiltration or narrow inlets, but which on being struck empty themselves 
qnickly and are no further cause of trouble ; sometimes in large fissures through which 
the water is continually circulating, and which, on being struck, give an almost nnin- 
termitted stream for months and years. Such a fissure exists in the Sutro Tunnel, and 
it is observed that when such a fissure-vein of water is encountered, it diminishes its 
yield for some time until it reaches a point when it becomes constant. This may be 
accounted for on the supposition of connecting pockets, which are gradually drained 
off. This water finally finds its way down to the heated interior of the earth and is 
there converted into steam, which in its efforts to rise forces back the water, and thus 
an equilibrium is attained, the water and fire making the steam and the st^^aui holding 
the water in suspension. The steam in its efibrts to escape percolates np through the 
water and heats it, and this in turn ' eats the surrounding rocks, and possibly is the 
canse, not the effect, of the chemical action which is contiaually going on in the min- 
eral veins. When this hot water and steam can find a direct outlet to thn surface, they 
appear in the form of hot springs and geysers; when they cannot, they give up their 
heat to the rocks and the down- pouring cold surface-water. There is uo doubt that 
the mine in which this water occurs is debarred from further downward progress if the 
water remains constant, unless some new method of drainage is found and adopted ; 
for if it were possible to keep it down by a grt^at addition to the pumping force, it 
would cost so much that the mine would be totally unprofitable. What this new 
method of drainage will be remains to be seen. Possibly it may be the Sutro Tunnel. 
The tnnnel has now reached a length of between 15,000 and 16,000 feet, and is being 
pnshed forward with marvelous celerity, making on an average 300 feet per month in 
length. It will, when it reaches its entire length, (which it will probably do in the 
spring of 1879,) strike the Oomstock, near the Savage, at a depth below the surface of 
about 1,900 feet, and then the water which may impede the working of the mine will 
have to be pumped a vertical distance of 1,900 feet less than now. It is altogether 
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poaaible that, with the present eofi^ine-force, which uow makee no permanent headway 
against the water, the water may be raised to the tunnel-level and ran ofif through it 
to the Canton River. At any rate, it will very mach facilitate the keeping down of tbe 
water and will afford anew foundation 1,900 feet below thesnrfaoe from which to work 
As with the Savage, bo with the other mines which are much troubled with water; 
when the tunnel or one of its branches reaches them, it will take off the water which 
comes in above the tunneMevel, and will lessen very much the work of pamping oat 
that which comes in below. It will also greatly assist in ventilation ; Uut in regard to 
its merits in this respect I am unable to speak. 

As regards the feasibility of using the tunnel for the extraction of ore, it admits of 
discuspion, and can only be decided when the time comes. The ore now, after being 
hoistiCd, is taken from the shaft, and in some instances, as the Bonanza Mines, is milled 
very near the mine ; in others, it is hauled in wagons to varions distances from one to 
three or fonr miles, and in others still it is taken by the railroad to the mills along the 
Carson a distance of from 12 to 15 miles. If the ore when taken from the tunnel- 
month shonld be conveyed to the present existing mills audPreduoed, it would unques- 
tionably be more expensive than now; but if new mills should -be built near the tun- 
nel-month and run by the tnonel-water, or built on the banks of the Carson River, 
Jnst below, in my opinion the ore could be reduced a£ a much lower cost than at 
present, and the ore which now is too poor to work or which barely pays for milling 
might be madn to pay a good profit. The capacity of the .tunnel of course would be 
limited ; but with a double track, and care and economy in its service, it would probably 
meet all the demands upon it. 

Situated, as the Comstock is, in the midst of a dry, totally-unproductive desert, over 
6,000 feet above sea-level, on the side of a mountain, needing and using vast quantities 
of supplies of various kinds, it may not be wholly uninteresting or uninstructive to 
inquire as to the nature and source of these supplies, and the methods of getting them 
to their destination. 

One of the first wants felt by the pioneers of the Comstock was water, and it was 
procured in very limited quantities from a few springs in the vicinity. As the lode be- 
came more and more developed, the mines and mills and the gathering people demanded 
more and more water, and the want of it was severely felt. The mills sunk shafts and 
drifted for water, and a good deal was obtained from the tunnels driven into the mount- 
ains in search of the precious metals. A company was finally formed for the purpose of 
gathering and furnishing water, and thoir supply was chiefly obtained from the pros- 
pecting tunnels and conducted in pipes about Virginia City and Gold Hill. But the 
supply was still far from sufficient and the quality very bad, and the oomi>any finally 
achieved a great triumph in hydraulic engineering by bringing to the cities of the 
Comstock an abundant supply of fresh and clear mountain water from the snmmit 
streams and lakes of the Sierras. The water is now taken from Dall's Creek, in the 
Sierras, bnt the company are extending their finme t-o tap Marlette's Lake, from whence 
nearly all the water will betaken. This lake Ms 1,600 feet above Virginia City and 
within a mile of Lake Tahoe. The water will be conducted in a wooden flume in a 
northerly direction for about 5 miles, then, passing under the mountains through a 
tunnel nearly a mile long, it pursues its winding waj' in a flume for 6 miles, when it 
reaches the point where it becomes necessary to make the descent into the Washoe 
Valley below. There it is received into a double line of iron pipes, which conduct it 
down to and across the valley and np the opposite mountain. The pipes are, one. 12 
inches in diameter and riveted with |-inch bolts. It is^-inch thick at the lowest point, 
where the pressure is greatest, and tapers from this point to the entrance and exit, 
where it is only ^-inch thick. The other is a 10-inch pipe, lap-welded, and of uniform 
thickness. From the point of entering the pipe the water makes a descent of 1,963 
feet in a horizontal distance of 1^ miles into Washoe Valley. There it commences to 
ascend until it reaches a point 1,49H feet above the lowest point, at a distance of 6 
miles from it. Here it is again received into a flume, and is conducted circling about 
the mountain-slopes a distance of abont S miles, until it reaches its destination. The 
flume has a fall of 1 foot to each 44 feet horiaontal distance. The amount supplied 
now is about 3,000,000 gallons daily, bnt its capacity, when fully completed, will be 
more than 10,000,000 gallons daily. 

The mines and mills devour a vast amount of fuel and lumber. In that volcano- 
formed land there is no coal, and the fires must be fed with wood. All the wood which 
^rew about the Comstock was used up long ago, and now, as before in the case of water, 
it is the Siexras which furnish the supply. This is taken from the great basin about 
Lake Tahoe, and from the eastern summits above Huflfaker's, and is brought down tbe 
mountains in flumes, which are gradually extended backward as the supply is exhausted. 
There are saw-niillsou the mountains at which is cut the square timber and the lumber 
used in tbe mines and in the cities. The flumes are so constructed that timber 40 
feet long can be sent down. The wood and lumber when it reaches the valley is 
mostly taken by the Virginia and Trnckee Railroad, and conveyed to the places where 
it is to be used. Immense quantities of wood are also floated down the Carson River 
to Empire, Dayton, and Satro, and it is estimated that at least 250,000 cords of wood 



APPENDIX MN. 



1261 



are aauually used by the Comstock and its co-operating industries. This immense 
amonnt of wood may be better conceived of when we remember that if it should lie 
piled ap 8 feet high it wonld cover an area of 100 acres. The square timber is used in 
great qnantities in the mines, in the construction of galleries^ shafts, inclines, Ace, and 
ID Sloping. 

The fertile plains and hill-sides of California furnish the subsistence for the men and 
women of the Comstook, and for their horses, mules, and cattle ; and the mahufaofories 
of the Pacific coast provide most of the machinery for the mines and mills, although 
some com* s from the far-off Eastern States. 

As everywhere on the Pacitic side of the Rocky Mountains, there are great numbers 
of Chinamen about the Comstock. They are not allowed to be employed in tbe mines 
or mills, or in any of the work connected therewith, being prevented by the miners' 
onioD. They find employment as laundry-men, as household servants, as peddlers of 
vegetables, and as gatherers of , garbage and wood. The wood business is a fine illns- 
tratinu of how a thiifty race can make money out of the most unpromising materials. 
A Chinaman gets a donkey and a pack-saddle, and spends all his time during the 
summer going out on the hills and grubbing up the stumps and roots of the fir and 
pine trees which were long ago cut down. When he gets as much as his donkey 
can carry, he loads him up and drives him back to the place where he has his wood- 
pile. It is a picturesque, but not a pleasant, sight to see a dirty Chinaman driving an 
overloaded dookev, possibly lame and trembling with pain and exhaustion, along some 
lonely road. In the winter, when thASUow is on the ground and the roads are impassa- 
ble in tbe country, John loads up his donkey with the smallest amount of wood which 
"will make a respectable showing, and travels about the streets in search of some one 
who wants his load of wood more than they want a dollar. The Chinamen have never 
succeeded in making friends of the white men, and I cannot but think that the cause 
lies in their utter inoffeusiveoess. They will submit tamely to all kinds of neglect, 
contempt, and abuse, and this only begets the feeling in the mind of the strong, hearty, 
world-boffeting American or European that they are unworthy of any consideration. 
Id the land of fighting-men, they are the non-fighters, the cringing class; and as long 
as they are so, they will be treated in the same manner as at present. 

All tbe supplies, machinery, wood, lumber, &o., are brought to tbe market by the 
Virginia and Truckee Railroad, which is itself a wonder in that land of wonders. It 
was first completed from Virginia to Carson in the winter of lti69 and 1870, and has 
siDce been extended to connect with the Central Pacific at Reno. It is an immense 
aaziliary to the mining interests of Nevada, as we see when we consider the vast 
amount of freight of allkinds carried and the great use it is in transporting ore to the 
mills. 

There are at the present time about fifty mines being worked or prospected on the 
Comstock and its branches, but of this number there are only five or six which pay ex- 
penses; all tbe rest are working on assessments. There are about 400 .incorporations 
OD tbe Comstock, employing a nominal capital of $3,000,000,000. This would be the 
actual value of the mines incorporated with the stock at par. Their values, at the 
ruling prices of June 1, 1876, according to the San Francisco Stock and Exchange Board, 
waa |l63,580,000. 

The following table, taken from the report of the State assessor for the quarter end- 
ing September 30, 1876, will give an idea of the condition of the principal mines : 

Ahstraoi $tatement from ike quarterly asseasTnent-roll of the proceeds of the mnee of Storey 

County t Nevada, for the quarter ending September 30, 1876. 



Name. 



B«1cher* 

California 

Connolidated Ylr* 
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CholUr-Potosi*.. 
Crown Point *..-- 
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Ophirt 

Overman* 
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6. 
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13 
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214. 971.31 
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1216, 552. 00 1351, 866. 00 
354,8J*1.4fl, 74^,643.70 



315, 850. 05 
149, 167. 83 



•568, 418. 00 
1. 445, 46a 43 



7, 742, 305. 00 



15. 153. 50 
62, 90.3. .'SO 
273. .'5H5. 00 
560. OC 



191,660.30 1,145.036.64 



74, 860. 00 



7.iL273. 
4d^ 17, 



18. IHO. 00 

76, 025. 50' 

328. 302. 00| 

5, 278. 44 



217, 027. 83 
170, 000. .53 

33, 333. 50 
141, 684. 50 
601. 897. 00 

22,83&44 



4, 345, 794. 87 
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•113.395.22 

3, 710, 55**. 41 

613, 3-23. 45 

25, 999. 6(' 
13. 135. 2* 
61, 52:{. 5i 
85, 9^:*. 54 
387. 638. 69 
2,278.69 



5,013,841.52 
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12. 778. 18 
72. 355. 89 
11,959.81 

506.90 
321.81 

1. 507. 33 

2, 106. 62 
7, 55H. 95 

55.83 

99, 335. 10 



* 60 p«r cent, dednctod by law and exempt from taxation. 
f 60 per cent dodncted by law and exempt from taxation. 
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It will be Beea from an examiDation of the table that the only mines which have & 
paying record are the California, Consolidated Virginia, Imperial| Justice, and Ophir 
The climate about Virginia City is wonderfully fine for the health and spirits of 
human beings. All throngb the summer it very seldom rains, and the meteorological 
records show an almost unbroken succession of cloudless, warm days and cool, delight- 
ful nights. The dryness of the atmosphere makes the heat very easy to bear, as loDg 
as the system has enough liquid to evaporate freely. The thermometer had a range 
very often of from 35^ to 5(P in the shade in a single day. One day I tested the sand 
on the plain below Sntro, and found it to be heated by the sun's rays to 135^ F. That 
same night the thermometer went down to 44^ F. 

I wish to express my thanks to every member of my party for their unceasing 
and cheerful co-operation, and to the citizens of Virginia and the neighboring towns 
for their uniform courtesy and kindness, and their readiness to aid ns by every means 
in their power. 

Very respectfully, 

Thomas W. Symons, 
Second LieiUenaiU of Engineers, 
Lieut. Geo. M. Wheeler, 

Corps of Engineen, in ekarge. 
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EXECUTIVE AND DESCRIPnVE REPORT OF LnSUTBNANT R. BIRNIR, JR., THIRTEENTH IN- 
FANTKT, ON THE OPERATIONS OF PARTY NO. 4, CAUFORSfIA SECTION, FIELD SBASOK 
OF 1876. 

United States Engineer Office, 
Geographical Surveys West of the 100th Meridian, 

Wtukington, D. C, April 15, 1877. 

Sir: I have the honor to submit tha following report of the operations of Party No. 

4, California Section, of the survey for the field season of 1876. 

The party was organized at Carson on the 1st of September; Lieut. B. Birnie, 
executive officer ; J. C. Spiller, topographer ; W. A. Cowles, meteorological recorder ; 

5. F. Wood, odometer recorder; Benjamin P. French, packer; Joseph Easten, assistant 
pa<}ker ; George Willig, cook ; Private Peter D. Niver, Company D, Twelfth Infantry. 

We were provided with one 10-inch and one*20-inch triangnlation instrument, ( Wtirde- 
mann's,) two small theodolites, (Young &, Sons,) pocket-compasses, two cistern and three 
aneroid barometers, (Green,) and wet and dry bulb and maximum and minimum ther- 
mometers; the meterological instruments having all been compared with standards, 
and a final comparison of the barometers made just before leaving Carson. Rations 
for twenty -five days were taken here, which, with instruments, beading, &.C., made a 
little more than 220 pounds per mule for the ten pack-mules. The number of riding- 
mules was eight; we had also one extra mule and one bell-mare. 

I was instructed to complete with the party the surveys of Atlas-sheets 48 C and D. 
a previous expedition under this survey having passed through the eastern portion of 
48 D, and Clarence King's survey of the fortieth parallel having embraced about two- 
fifths of the area of the sheets, along the north line, thus leaving us a belt of conntry 
running east and west about 116 miles, and north and south 36 miles, Austin, Kev., 
being in the northeast corner of the area. It was found necessary, however, to exteud 
onr routes considerably beyond these limits, for the purpose of carrying on the trian- 
gnlation, and in these cases topographical notes were taken as well. Fremont in 1844 
and 1845, and more particularly Simpson in 1859, had partially explored this country. 

description of the route. 

We left Carson City September 5, and, passing through Empire and Dayton, made 
our first camp, with the party of Lieutenant Symons, on the north bank of theCJarson, 
a few miles below Dayton. The following day Mr. Spiller and myself climbed a peak 
about 8 miles to the north of this camp, to determine, if possible, something of the 
mountainous character of the country we were about to enter ; but the point proved 
too low, and a topographical station was made. It was deemed necessary to occnpy 
Mount Lyon, the highest peak in the vicinity, in order to connect our triangnlation 
with the bai4e being measured and developed by Lieutenant Symons's party. 

At Camp' No. 1 the party was divided. Mr. Cowles, with the pack-train, proceeded 
down the Carson to Bnckland's ranch, one day's march, meandering the route clow 
along the north bank of the river, passing ranches at intervals along the river, and the 
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site of Old Fort Charohill. This was abandoned several years since; the adobe 
buildings aie still standing in part, bat the wood-work has been all removed. 

The remainder of our party forded the Carson at the camp, and, passing by the west 
of Monnt Raw, a few miles from the river came upon and followed the still excel- 
lent road that leads from Dayton to the old mining town of Como. This place, now 
entirely deserted, is situated at the summit and in the first saddle of the Como range, 
south of Mount Raw. In 1863 it was a flourishing town, and we were told two daily 
lines of stages were running between the town and Dayton. The mines proved unre- 
munerative, and it was soon abandoned, the remains of two or three houses now 
alone remaining. Wood in small quantities is hauled from the vicinity to Virginia 
City. There are two springs, one on each side of the divide, and about a mile from 
the summit. Several more springs were found along the eastern slope of Monnt Lyon, 
being abont the bead of Churchill Canon, that runs to east from the range, and then 
turns north into the Carson ; water flows only in the upper part of the cafion. 

Monnt Lyon was occupied September 8, and proved a most valuable station. This 
is the highest peak in the Como range, and is distinctly visible from Carson City, 
from which it is about 16 miles distant, and bears nearly dite east. Mount Raw is in 
the same range, 5 miles to the north. Every prominent point afterward occupied was 
visible from Lyon. The Toyabe range to the east, 125 miles distant, the limit of our 
area in that direction, formed the horizon. Irregular low broken, and barren bills 
and desert flats seemed to extend to the great flat of the Humboldt, and Carson sink 
and lake ; the Carson River, winding eastwardly through these, was marked by a line 
of Cottonwood trees ; and to the southeast, some 20 miles distant, appeared the north 
bend of the Walker River, where, according to report, (except in Reese River Valley, 
away to the eastward,) we would find the only agricultural settlements, or country 
worth the farmer's toil. The rest was pictured as very barren indeed. 

Just beyond the great flat appeared the Sand Spring range, running north and south. 
The range is much depressed about the Sand Spring Pass, and this depression con- 
tinues to the next range, (although the two are separated by the Fairview Valley ;) 
there it is the wash flowing westwardly, through Middle and West Gate, into Fairview 
Valley that cuts the range through and leaves no summit to surmount. The Fairview ^ 

Peaks rise libmptly on the south side of the wash ; while on the north several parallel if 

ridges of low hills rise steadily higher, and converge to Grant's Peak and the well- ) 

marked range to its north. The Desatoya range, still farther east, rises abruptly 
across this low vista, and gives the source of the drain through West Gate. Beyond 
the Desatoya could be seen the tops of the peaks in the Shoshone ran^e, and beyond 
these the Toyabe, the highest of all, and running north and south with the others. • 

The mountains looked, in the distance, barren enough, the valleys misty, and the whole ' 

doubly interesting to us entering it as almost entirely strange; for it was remarkable * 

how little information could be obtained of it in Carson City. I 

It was seen that our primary triangulation must depend almost wholly npon points, 
without ourarea, and a scheme was projected by Mr. Spiller which was afterward suc- 
cessful ly carried out. 

From Mount Lyon to Rockland's, to join the party by a direct route, we passed over a 
plateau of igneous rock to the east of the divide. This is a good range for cattle, and a 
number were seen about. In the abrupt descent from this plateau to the Carson we 
found ourselves in a cafion where the intricate mass of bowlders and the steep sides 
made the passage almost impracticable ; finally, coming npon Churchill Cafion, which, 
toward its mouth, is a broad open drain, we followed to its junction with the Carson, 
jnst opposite old Fort Churchill, and thence about two miles along the south bank of 
the river, and crossed the bridge at Buckland's. Mr. Cowles came in late the same 
evening, having encountered a rough ascent over lava rock in occupying a station 
npon the ridge between the Carson and Walker Rivers. 

A low peak jnst north of old Fort Churchill was occupied by Mr. Spiller, and called 
Churchill Butte. September 11 we left this camp in two parties ; the one to proceed 
by the wagon-road to Wadsworth, to occupy Tu-til Peak, near that place, and to pro- 
ceed thence to a rendezvous on the Carson at Ragtown; the other followed the road 
along the north bank of the river and camped at Gates's ranch. Here Mr. Cowles and 
myself forded the river and occupied a station in the low range south of it. This is a 
range of barren hills in a desert ; they have caused the river to turn away sharply to 
the north to find a passage for it-self. Late at night we recrossed the river to camp, 
with the pack-train at the Log Cabin. The river was too deep for the packs to cross ; 
they consequently moved along the north bank of the river, and had traveled abour. 
ten miles. The next day we followed the river-bank and arrived at Ragtown. This 
is a rather dreary-looking place, containing only a couple of bouses ; there is no culti- 
vated ground. It is the first station and the first good wat«rout from Wadsworth, on 
the freight-road south from that place to Belleville, Ellsworth, and lone. Ragtown 
was a station on the overland stage-road, which was running until the Pacific Railroad 
was finished. It is also the southern terminus of the 40-mile desert of the emigrant- 
roate via the Humboldt River. The desert road extended from Humboldt Lake to 



i 



i 



1264 REPORT OF THE CHIEF OF ENGINEERS. 

* Ragtown. To be compelled to abandon there the exhaoRted cattle, with their waj^ons, 

wa8 DO nncomnion occurrence with the emi^ants. The road is not traveled now. 

The water of the Carson is made very muddy by the working of the mills upon its 
banks in the vicinity of Empire and elsewhere; while the suil of it>s banks is also ex- 
ceedingly clayey and alkaline. Below old Fort Churchill fording the river is by no 
means safe. As fur as Gates's (Camp No. 3) much of the land in the immediate vicinity 
of the river is taken np and fenced in; a little.is cnltivat^^d, but it is better adapted 
for hay-ranches. Hay and butter, for sale about the mint's, are priucipally produced. 

The river is about 150 feet wide, the bottom J^enerally soft and miry, the banks 
steep. The water is from 3 to 4 feet deep. There is a good bridge at Bucklaud's, (the 
first one below Dayton,) a passable ford at low water at Gates's, and another said to be 
at Davis's ranch, l>etween Buckland's aud Gates's. Except these rauches in the river- 
« bottom, the Carson here flows through a very desert. A little above Ragtown we 

passed several deserted houses, in ruins, deserteil since the overland stage-route was 
abandoned. At Ragtown the river is quite as muddy as above, and looks very treach- 
erous, with the shifting sandy bottom. Captain Simpson says of the water of Carson 
Lake, in June, 1859, ** The water is of a rather whitish, milky cast." 

Soda in quantity is obtained from a couple of small lakes 3 to 4 miles e^t of Rag- 
town. The water is simply run into earth vats, allowed to evaporate, and sink into 
the soil, when the soda remains sufficiently refined for transportation. Mr. Cowles 
visited these lakes September 15. I refurned the same day from Wadsworth, bringing 
with the pack-train a lot of barley for our future use. 

On the 16th we left this plnce. Mr. Cowles having directions to proceed with the 

£ack-train by way of the Ellsworth freight-road, and await my arrival at West Gate, 
[r. Spiller and myself t^iok the old overland road, along which follows the Western 
Union Telegraph line. We camped at Stillwater, on the slough that oonnecta Carson 
Lake with the Humboldt and Carson Sink. 

Stillwater has a telegraph office and about half a dozen houses. It is the county -seat 
of Churchill County, Nevada, but at present being remote from travel, is very isolated 
and dnil. There is good land in the vicinity, and artesian wells could undoubtedly 
be used to advantage. The distribution and flow of the water of Carson River are very 
remarkable. Three and a half miles below Ragtown the river separates into two 
nearly equal streams ; the left branch, about 2 miles further on, again divides, this mak- 
ing three streams. The central one is called New River. The country here is a great 
flat about 4.000 feet above sea-level ; on the south side is the Carson Lake, shallow, but 
with generally well-defined shores. It is about 9 miles in length by 6^ in width. On 
the north side where the river enters there is swampy ground. This lake is connected 
rt with the Carson and Hnmboldt Sink by the slough before mentioned, which runs 

-' nearly north and south, and is about 22 miles in length. 

The first branch of the Carson flows into Carson Lake, New River enters the sloagh, 
and the third branch turns to the north into the sink. The sink is of much greater 
extent than the lake. The alternate tongues of water and laud, the little islands and 
pools which form its southern shore, show from a distance the marshy character of the 
land, and indicate a shallow body of water, aud a surface that would be sensibly af- 
fected by changes in the water-level. The Humboldt River enters this sink from the 
north. I was told by persons living along the slough that at times the flow of water 
in it would be toward Carson Lake and the reverse, depending upon the relative height 
of the water in the two lakes. At the time of our visit there seemed to be a scarcely 
perceptible set toward the sink. Captain Simpson, when camped upon this slough, 
in June, 1859, says: ''Carson Lake voids itself rapidly through it to its sink to the 
north." 

The freight'-road followed by Mr. Cowles crosses the Hnmboldt branch of the Car- 
son at Saint Clair's Bridge, and follows on the east of and near the Carson branch. 

The slough is also crossed by a bridge at Hill and Grimes, 2^ miles from Caraou 
Lake. 

The travel along this road to Belleville, &.O., has made a market for farm-prod act«. 
There is a number of ranches and one school-house. We also find ranches on the 
Humboldt branch. The Stillwater road crosses this by a bridge about three miles 
from Saint Clair's. 

The land in this flat, away from the water, is very sandy and almost deseH. 

Both onr parties left this valley on the east, and cro.ssed the Saud Spring Range into 
Fairview Valley, near the east side of which our routes came together at West Gate. 
Mr. Cowles crossed the range at the Sand Spring Pass, halting there one day to occupy 
a mountain station. At Sand Spring water costs 25 cents per head for the animals per 
night, and wood could scarcely be purchased. 

From Stillwater, by the old roa<l, I entered the foot-hills about 18 miles to the north 
of Sand Spring. We left the road at the summit, and spent several days in the monnt- 
ains about La Plata and Tarogqua Peak to the north. The range here is called the 
Silver Hill Range. 

Tarogqua Peak rises very abruptly from the plain just east of the southern end of 
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the sink. The snmmit is 4,800 feet above the lake, and from it a fine view was ob- * 

tained. Aliout this peak there are numerous sprin^rs, and there is some woodland along 
the eastern slope of the range, but toward Sand Sprinf^ the range is capped with vol- 
canic rock, and entirely destitute of wood and water, (Sand Spring being at the edge 
of a low flat.) 

By the road thesnmmit isabont 18 miles from Stillwater, and Moantain Well, within 
a half mile of the summit, is the only water between Stillwater and West Gate ; the 
water is now scarcely fit for use, the well having been standing open for several years. 
All old wagon-road leads from the summit to La Plata, about 3 miles to the north. 
Not many years ago this place, like Como, gave promise of being a flourishing mining- 
town. There still remain a fine stone and brick fbnndation and chimney of a large 
mill which was stopped in the buildina:. A second mill was erected in Black Rock 
CaHou, near by, about the same time. Now the place has reverted to a pasture-ground 
for ali«wp and cattle. There are two small springs of water, one in an old tunnel near 
tbH mill, and another half a mile to the north. 

Crossing Fairview Valley we found qnan titles of bnnch-grass. The altitude of the 
v:)lley is but 4,000 feet, and it is a goo<l winter range for cattle; in summer there is no 
wat«r. The dniinage is toward the Humboldt salt-deposit, which is in«the northern 
part of this valley. To the south and in the npper portion of the valley there is a large 
barren flat. At West Gate the*-e is a single bouse where travelers can be acconimo- ' 
dated. GUkmI water is obtained from a well. The telegraph o£fice, nntil recently estab- 
liahfH] here, has been discontinued. 

We remainecl at this camp about a week, dnring which time, trips were made into the 
adjacent country. One was by the Ellsworth freight-road as far as Tyler's Station, or 
Chalk Well, so called from the chalky appearance of the water, which does not rise 
mf »re than a few feet in the well. To return to West Gate we followed a road which 
counecta these places, but makes a det<mr throngh East and Middle Gates. 

A Htation was occupied near Chalk Well, on the west side of which is a small spring. 
At East Gat« there is running water and a small vegetable-farm, the nearest market to 
which is Ellsworth, 28 miles distant. An old road crosses the Desatoya Range here 
from Putnam Creek. It was made by Captain Simpson, in 1859, in his outward route. 
(Kast Gate was called by him the Gate of Gibraltar, and the Desatoya Range the Se- 
daye or Lookout Mountains.) Following the water-course toward West Gate, water 
rist^to the surface at White Rock. Here, at the junction of Captain Simpson's two 
roaoa, a station was bnilt. The fork to the north, which he followed on bis return 
route, crosses the Desatoya Range by Edwards Creek Pass, and this one was afterwards 
used for travel. From White Rock onr route was throngh Middle Gate, where water • 

again was found at the surface, and thence to Wes't G ite. | 

Very little wood is to be found in the vicinity, the nearest to the station being | 

abont 11 miles distant on the east slope of the Fairview Range. This range is remark- ,' 

al>le for the scarcity of water abont it; although the Qeaks rise in even slopes more 
th:iu 4,0)0 feet above the Fairview Valley, and some wood and grass abound, yet no 
running water was found. A dry camp had to be made for the ascent of the highest 
peak. The formation at its summit is a flaky shale. One large spring is reported on 
the east slope of the range and to the south of this peak. 

A number of cattle range the country and seem to subsist well, though the pasture 
is nudonbtedly scant. It is believed the animals accustom themselves to reniuin a 
long time without water. In known cases they come to water at intervals of from 
thirty -six to forty-eight hours, and as soon as their thirst is satisfied start ofif to the 
hills again. 

From West Gate the road by Cold Springs, &.C., was followed to Patterson Ranch, on 
Kd wards Creek, while a small part)* made a detour to the north, towards Grant Peak. 
We ascended along Bench Creek, a small but constant stream running to the foot-bills. 
W<>od was plenty along it. Good pasture-land was found about the summit, there 
being a plateau of gra^^s-land to the south of the peak. We camped one night neair the 
piirnmit to take observations for azimuth from the peak. Thence we followed a trail 
that descends very abruptly to Cherry Valley, in the range, 3 miles to the north of the 
peak. In this valley and its surroundings several hundred head of horses range, in a 
half' wild siate. At Clan Alpine, which is near the mouth of the cafion drain from 
Ch«rry Valley into Edwards Creek Valley, there is a small agricultural settlement. A 
mill erected by a mining company which commenced operations here some years since is 
now used as a barn. We crossed the valley to Patterson's, directly opposite. A srcond 
obaervatlon for azimuth in connection with Grant's Peak was made at Patterson's, the 
teiit in camp having been previously sighted from the peak. From Patterson two roads 
lea<l to Austin ; the oqe to the north, with the telt- graph line, goes by New Pas^, Mouut 
Airy, and Jacobsville, and was the road last used by the stage company; the other is by 
way of Edwards Creek, Smith Creek, and Emigrant Pass, and thence several ^oads 
croMi Reese River Valley to Austin. 

The Desatoya Range being next in order, we proceeded to work up its topography 
fr(»n] New Pass south to the drainage of Putnam Creek. In the mountains there is 

80 £ 
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plenty of water. It is found in nearly all the cafians on tbe west«ide, between Gib 
1 altar Creek at East Gate and Edwards Creek. Cedar Creek, next sonth of £r1 wanr« 
Creek, was meandered in asoendiuK tbe higbest peak from Patterson's. Ed ward's 
Creek, and the road along it, and throngh the pass to Smith's Creek, were meandered liy 
Mr.Cowles. On tbe east side of tbe range tbe two important drains are Smith's CfhsL 
and Putnam Creek flowing into Smith's Creek Valley, but both sink soon after leaving 
tbe foot-bills. On Smith's Creek a quantity of land is under cultivatiou. We werv 
encamped upon it for several days, at A. Maestretti's Ranch, who has title to the wat4*r- 
right of the stream. The laud bas not yet been sectionized by the land-t»urvey. iSKi- 
tiers alreafly located have, however, tbe first right to purchase when tbe laud is opened 
for sale. The country drained by these two streams affords a range for caLtle rbat io 
tbe summer season, I tbiuk, can scarcely be snrpassMl in the State, and generally tbe 
winters are not too severe to pass in Smith's Creek Valley. This valley is at an eleva- 
tion of 6,000 feet above tbe sea-level. Two years siuoe there was so much snow that 
it was necessary to feed bay to tbe cattle. This with a very large herd is impracticable, 
and in that winter a number of valuable cattle perished. Fairview Valley, to tbe west, 
is 2,000 feet lower, and there cattle can range throoghout the winter. Putnam Creek 
was meandered, and the return trip made by tbe flat in Smith's Creek Valley. Ou tbe 
western side of this flat is a number of hot springs. There are about twelve of tb**6e. 
The openings are circular, and deticend in a conical sbape--Bome of them apparently 
6 feet deep. I ha<l not with me a thermometer reading more than 124° ^ and could uot 
tell the temperature, which was far above tbe indication of my tberm(»meter. Tbe 
water was quite clear; the flow very small. Bubbles rose at intervals to tbe surface. 
A piece of buckskin held in tbe water was almost at once acted uuon, and when taken 
out was twisted and stiff and appeared like raw-bide. Tbe circumferences varied from a 
few inches — mere openings — to one 3 feet across, which was the largest. There is little 
or no deposit, but some green and black to red fungus. Tbe spriugs were in one line, 
extending north and south about 100 yards, on a slight ridKO, and ou the alopes of 
which a little grass was growing. There were a numlier of cold springs, too, inter- 
mingled with the hot, but none of them had any flow, tbe water remaining at one level, 
and tbe springs trampled by cattle, so that there appeared no opening in the bottom 
of them, as in the case of the hot springs. 

Two springs, the water of which is quite warm, are found about 6 miles to the north 
of them in this valley ; the cattle drink freely of their water. The barren flat iujrhis 
valley covers nearly 20,000 acres of land. White sage grows on the slopes to the mlU ; 
of this tbe cattle are very fond. At this season of the year (October) tUere is no water 
in the valley. Simpson, in tbe spring of 1859, speaks of a lake being there, and als » of 
a considerable stream (Euglemau Creek) flowing betweeu Smith's and Putnam Creeks. 
This creek was not to be seen. 

From Smith's Creek Mr. Spiiler proceeded along the foot-hills to the north, to make a 
station in tbe range sonth of New Pass; afterward to Join the northern road and follow 
itto Mount Airy, and thence to an appointed rendezvous at Kircbim's ranch, on Reese 
River. The rest of tbe party followed the southern road, which led to tbe same point. 

This camp was 10.7 miles southwest of Austin. W«» remained there several dajkt 
duplicating and arranging the notes of the party. Austin was visited, and Mount 
Prometheus, near there, occupied. We are inaebted to Mr. Melville Curtis, engineer of 
tbe Manhattan Mining Company, for tbe bearings and distance to connect this p^iint 
with an astronomical monument previously established at Austin by this survey. Tbe 
Reese River Valley presented a good base of operations for completing the su rvey of 
the eastern portion of our area, the same purpose that the Carson River and old over- 
land road with its water-stations bad served in our route eastward. 

The valley of the river here lies between tbe Toyabe Range on the east and the 
Shoshone on the west. Tbe Toyabes rise above 11,700 feet and tbe Shoshone about 
10,000 fe^t. The two ranges converge at the head of the valley and range sonth into 
tbe desert, while the Toyabes to tbe north of latitude 39^ 30^ and tbe Shoshone north 
of 39^ 15' decrease in altitude and have little wat«r. Tbe river rises in tbe Toyabes, 
about latitude 38^ 45', and flows to the north. A second source is from copious springs, 
in the valley a few miles south of Birchim's, forming a branch that soon unites with 
the other. The river-bed crosses the Central Pacific Railroad at Battle Mountain 
Station, near which place it joins the Humboldt River; water nearly flows to its 
month. Tbe ranges are well wooded, and some of the trees are fit for timber, but the 
growth is generally stunted. None of the cafion-streams of the Siioshoue reach the 
river. The soil of the valley is much impregnated with alkali ; toward the upper part 
of the valley is a number of grain-ranches; barley is princi(;ally raised, the past reason 
being an exceptionally prosiierous one. The lower ranches on the river are adapted 
to making bay. 

Mr. Spiiler was assigned to work up the topography of the Toyabe Range. He en- 
tered tbe range by way of Big Creek, occupied Geneva Peak, and then worked south- 
ward to latitude 39^. Once crossing into Big Smoky Valley by Kingston CaAon, and 
then reoroasiug the range to Washingtoui he finally rejoined the party at MuMahoa's 
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Ranch. From ibis place he made a trip to Poston Peak, at the headwaters of Reese 
River. In this range, from Prooiethens to Postoo, a distance of A6 miles, six prom- 
iuent peaks were occnpied. Severe weather was encountered by that party, with 
Hnow-storms and cotd. Especially on Poston Peak the party suffered severely; there 
Mr. 9piller had both ears budly frozen. This w<>rk occnpied twenty days. 

In the mean time the party moved np Rnese River Valley. The road from Austin to 
lone was meandered throughout. Friim filkhorn the pack-train went to Washiui^tony 
io the Toyabe foot-hills, to resnpply Mr. SpilieHs party. With Mr. Cowlcs, I made a 
trip of six days into the tthoshone Mountains. We recro!>8ed the valley to Wasbin^^ton, 
and then proceeded to MoMabon's, to reudezvous with the other party. In the Sho- 
bbooe Range, from Mount Airy south to lone Pass, a distance of 40 miLeS| seven prom- 
loent {loints on the main divide were occupied. 

The party wa^ now ready to move westward, through the southern portion of our 
area, with the object in view to complete the survey ot the area in a north and south 
direction as we moved. At our camp at McMabon's we separateil as usual, the next 
rendezvous being appointed at Ellsworth. Mr. Spiller, Private Niver, and myself 
furmed one party. Onr route led us a second time to lone. This is a mining-town ou 
thi" western slope of the Shoshone Mountains, a little feouth of latitude 39^ 30'. 

The mines have been opened for stime y*ars, and promised well when first opened. 
For several years back little work has Wen done in them. New capital at this time 
was awak«*ning the place to a good deal of activity. The same may be said of the 
town of Ellsworth, across the valley to the west; here, however, new discoveries wero 
also being made. From lone we crossed the lone Valley in a southwesterly direction, 
to Antelope Springs, in the Mammoth Mountains. This valley is but au extension 
Houth of the Smith's Creek Valley, the divide between them* being very low. Tbe 
Mammoth Range, here so called, is but an extension of tlie Desatoya Range. Paradise 
and Purk Peaks, south of Ellsworth, were occupied. The range is not high, but there 
i;! an abundance of wood and a number of springs. lone Valley, east of it, is withcmt 
water ; but it drains well to the south, and gives stune pasturage instead of barren flats. 1 

To the west the range falls abruptly to barren foot-hills and the Hot Springs Valley % 

with its alkaline fla^-. The diflerence of level between lone Valley and Hot Springs * 

Valley is about 2,000 feet, the same as observed to the north between Smith's Creek 1 

Valley and Fatrview Valley. The same range forms the dividing line, but on the west « 

the p^o valleys do not run into each other, as do Smith's Creek and lone, but a con- ^ 

siderable range of hills running east and west separate Hot Springs and Fairview ^ 

Valleys. 

This Mammoth Range is a very distinct line of demarkation between the country : 

to its west a* d that to the east between latitude 38^ 40' and 39^ 30'. Tbe type of j 

conntry westward extends as far as Mason Valley, and to the Como Range. The Carson 
River, in its lower part, struggles through it. Api)arently finding itsi-lf bafiled in its 
westerly conrse, the desert turns off to the north, to absorb the wafers of the Hum- 
boldt and Trnckee Rivers. The type is a conntry whose valleys are alkaline flats, and 
whose mountains are low, igneous hills, without wood and with very little water. 

From MoMahon's the remainder of the party had returned along the Re^se River 
Valley and crossed the Shoshone Rttnge to Petersen's Ranch, in Smith's Creek Valley, 
and thence proceeded south through lone Valley to Ellsworth. Ellsworth is several 
miles from tbe summit of the range, and on the eastern slope. The first mines were 
worked about the site of the town. Ti e impetus now at work is derived from mines 
on the western or exposed slope of the range. A new town, called Summit City, is 
being built at the summit, and near these mines. At prtsent water must be hauled 
there, but it can be brought in pipes from a spring at no great distance. 

From Ellsworth, Chalk Well was revisited, to complete the survey of the freight- 
road from West Gate. Our next camp after Ellsworth was at Welsh's Spring, near the 
month of Marble Falls CaQon, and at the base of the blufls on the west side of the 
range. It is but 5^ miles from Ellsworth. About 3| miles across the small valley, west 
of this spring, is th^ Illinois mine, the principal one of the new mining district of 
Lodi. 

At Ellsworth, I engaged an Indian guide to take a small party through the very 
dry country lying between West Gate and Hot Springs Valley. Mr. Spiller, the guide, 
one packer, and myself composed the party. The rest of the party moved southwest- 
erly to Hot Springs Valley, and camped there at some cold-water springs, wh»-re they 
also fi>und some grass for the animalsi but were badly off for wood. Our small party 
was out four days. 

Tbe first day, after having occupied the highest point in the hills just west of the 
Illinois mine, we marohed northwest about 9 miles, and camped high np on the rocky 
slopes of a low peak that was occnpied as a station the following day. At this camp 
the water was in a hole, nnder and inclosed in the solid rock, and besides being scarce 
was very difiBcult to obtain. The guide gave us to understand, however, that in the 
spring we would find there plenty ot water. The wood there was very scant sage-brusb. 
Our second camp waa at a spring 7 miles west of this ; this spring is hidden in a flat 
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body of rock ; the water was plenty for ns, thongh not abniidant. It did not flow, bnt 
Btood in the sand of one of the rocky ravines. Here we were a few miles east of the F ir- 
view Monntains. Our next camp was at an old arrastra on the went slope of a pe^ak we 
called Slate Peak. This peak is in the sonthern ext^^nsion of the Fairview Raugt*. and 
there was noticeable another drain catting; throngh this range ti the north of Slatf 
Peak, with sides much more precipitous, however, than those of the West GAte wash 
that cuts it to the north. Noticing also that Fairview Range is a different formatioa 
from those in its vicinity, we can readily conclude that it is much older. At the arrastra 
referred to was worked the first ore from a mine supposed to be rich in gold ; the lora- 
tion is at the head of Fairview Valley. A small mill (.Vstamp) was aftwrward erected 
in Hot Springs Valley, where water was obtained by sinking a well. Want of capital 
is assigned as the cause for qnitting the work. 

The mill is still standing and nearly complete. At the arrastra we managed to obtain 
a little mnddy watt-r by cleaning out the bottom of an excavation previoahly niide 
for that purpose; there were indications of a spring during part of the year. From 
this place we crossed the divide at the head of Fairview Valley to Hot iSprings Valley. 
following a road but seldom nned since the mine ceased to be worked. The roa i led 
to the mill. The whole party then crossed the valley to Dead Horse Well, ou the we«t 
side of the val ey. 

There is a copious flow of water from the Hot Springs, in the eastern part of the 
vnlley ; the water is too hot to bear the hand in it. The deposit is like that of the 
springs in Smith's Creek Valley. 

The alkali flat in this valley contains about 14,000 acres. It is rich in borax, and 
has been worked to some extent. At Dead Horse Well observations for azimuth were 
taken, in connection with Basalt Peak near by, which was occupied as a primary trian- 
gnlation-station. Belleville is south o^ Dead Horse Well, about 50 miles di-^tant.* There 
are several wells at this place and an abundantsupply of tolerably good water. Our route 
thence was north, along the Belleville and Wadsworth freight-road, toSulphnr Spring, 
in the Sand Spring flat, 31.7 miles. The road is along the west slope of the Smd Sprin;; 
Range, and there is no water. At one of the stations (D<^ep Hollow) water is mtld for 
$1.[)0 per barrel ; it is hauled a distance of 14 miles, from Dead Horse Well, Salt Well is a 
station three miles short of Sulphur Spring, but the water of the well is not fit for drink- 
ing purposes. 

The Sand Spring flat covers an area of 20,000 acres ; it opens on the northwest k> the 
Carson Slongh ; the divide i s scarcely perceptible. The soil is wet, and water standi) ia 
the lowest part. 

The water at Sulphur Spring is not very good.* Drinking-water is brought from the 
slough, 10 miles distant. There is a stat on at the spring. The wood used is brought 
about 50 miles, b^ the return freight-tnams from Belleville. 

In the Sand Spring Range, nine p.>iut:» were occupietl, from Tarogqua south to Basalt. 
44 miles. We next moved by the southeast of Carson Lake to Allen's Springs. Ttifse 
are the calcareous springs spoken of by Simpson in 1859. At the southwest of Carson 
Lake there is a large area of porous alkaline ground, that is but little raised above the 
surface of the lake, and comparatively recent beach-marks indicate the more modera 
overflows of the water. 

Our next rendezvous was appointed in Mason Valley. Mr. Spiller, with the train, 
proceeded south to Walker Kivnr, crossed it at the old Indian agency, and th ruce 
moved along the road to Lee's Mill. With Mr. Cowles and one packer I returned to 
Carson Lake and camped on its southwest shore, near the ruins of an old station. The 
tulessatd to be here formerly are entirely g^ne. We had to carry an old telegraph- 
pole about half a mile to camp to make our tire ; there was no drift-wood. Tho tele- 
graph line formerly here now passes through R-igtown, Slo, The mules would not 
drink the water of the lake, even afcer they nad been without water for more than *2\ 
hours. The lake was swarming with water-fowl. From here we followed the old road 
west, past Honton Well, (now deserted,) to Bnckland's, where had been our second 
camp out from Carson ; thence we proceeded, by the good wagon-road, to M is«>n V;il- 
ley. The Hot Springs in the northern part of this valluy have been long known. I 
here observe that there is an east and west water-shed extending across our whole area 
from the Toyabe Range, and extending to the Sierras. Starting around the head of 
Reese River, it joins the Shoshone, then divides Smith Creek and lone Valleys, and 60 
continues to the west, about the latitude 39^ 15'. It finally forms the divide between 
the Carson and Walker Rivers. It is most marked south of the West Gate Wash, the 
Farview Valley, and Carson Lake to Buckland's. 

To follow from the mouth of Churchill Caflon the broad open drain, one will be sur- 
prised to find that it separatics from the caflon about 4^ miles frooi the Carson, and 
continues with a very slight rise to the divide between tbe Carson and Walker Rivers, 
and from this divide to the valley of Walker River. The drain continues the same; 
indeed the summit cannot be perceived in traveling. Our barometric observations 
show a constant rise from the mouth of Churchill Cafion south through this drain to 
Walker River. It would seem to imlicate that there had been a couueotion at one 
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time between tbe waters of tbe two rivers. It certainly presents a very easy pass from 
cue ri ver to tbe other. 

From Lee's Mill we marched in two days to Carson City, following a new road re- 
cently eatabliHhed between Dayton and Mason Valley. We arrived at Carson on tbe 
evening of the 26tb November, when I reported to Lieatenant Tillman. Mr. Spiller 
made a trip from Carson to Monnt Rosa and return before going East. 

MINING DISTRICTS. 

< 

Foar mining distriots in operation were visited. Austin, next to Virginia City, is 
the center of the most prosperous mining district in Neva<la. The Manhattan Silver 
Mining Company, owning several fine miaes and a good mill, is now doing the princi- 
pal work, and is in active operation. A full report of this district has been made 
by Clarence King. 

UNION MINING DISTRICT. 

This district has been established about thirteen years. The tirst discoveries were 
made by A. J. McGree. It was at firat worked actively about eighteen months, and in 
Alay, 1876, active operations again commenced. The present recorder is James F. 
Duckett. The post office is lone City, Nye County, Nevada ; George W. Veatch, po«jt- 
ni:y4t«*r. A bnckboard runs weekly from Austin, Nev. ; the distance is 51i miles. The 
neatest railroad commnnication is Wadsworth, on tbe Central Pacific Railroad, 120 * 
uiilea distant. Tbe district extends 12 miles north and south, and 6 miles east and 
west, with the font-hills of the range. The north line is about three-fourths of a mile 
north of lone. The mineral belt is from one-half to three-fourths of a mile wide, and, 
running with tbe longer line of the district, crops out at intervals throngh the 12 
miles. Croppings show both in cafions and upon spurs on the west slope of tbe 
range, and about one-third of the distance from the summit to the foot-hills. The 
range trends north and south ; the lodes have the same direction, and dip to the north- t 

east, uniformly with tbe country-rock. The walls arn covered in places with a thin * 

seam of white clay, and these give the richest deposits. Vegetable impressions have • 

been found, but no fossils. Chloride is the principal ore found; it has been worked by { 

crushing dry and roasting. The water-level has not beeu reached in the mine. The i 

ore contains a goiKl deal of iron, and some lead and antimony. Gold is found in all I 

the ore, generally in paying quantities. The principal mines now worked are the ^ 

Storm King and the Clipper. The first is being worked by the Ural Silver Mining Com- » 

]>aDy ; an incline has been run 350 feet, with two levels several hundred feet in length ; j 

tbe amount of good ore in sight is not great. In connection with this mine a shaft ! 

in being sunk, several hundred yards from the ledge, to strike tbe incline at a depth 
of about 800 feet, if the incline continues with its present pitch. Thid company is 
aUo pntting up, a few miles south of lone, a fine mill with capacity for 20 8tamps. 
A revolving furnace (White) will be u-ied, and improved machiuery throughout. At 
the present writing, it should be completed. In the Clipper mine several inclines have 
beeu run, a small force was at work, and gold has been taken from it ; the work 
was not on the veiu at tbe time. Some fifteen other mines are considered in favor- 
able condition for working; on all of them a considerable amount of labor has been 
ex|>eodtHl. 

The Pioneer Mill, owned by James M. Cammack, is in the town of lone ; it has been 
idle for some time. It has a line engine, and tbe reverberatory furnaces used f«>r roast- 
iu<{ the crushed ore are in good condition. The stamps are out of order. When tirst 
ojRjued the mines were found to contain pockets of rich chloride, and paid well. 

Two veins run with the mineral belt, and tbe excavations made show them to be 
extended. Tbe value of tbe ore extracted is claimed to have far exceeded the amount 
expended on the mines. The ore will generally be easily extracted by inclines and 
levels run on the veins. Wood is abundant, and there is a running stream at lone. 
The cost of freight from the railroad is 2^ cents per pound. 

MAMMOTH MINING DISTRICT. 

The first discoverers were R. B. Craig and James Donelly. It was organized De 
oember 23, IH63, and has been worked with more or le^s vigor since that time. Patrick 
I>owney is recorder. The post office is Ellsworth, Nye County, Nevada. ; P. O. Tyler, 
postmaster. The route of the bnckboard from Austin, throngh lone, terminates here. 
The fieigh^-ronte is from Wadsworth, on the Central Pacific R'lilroad, about 110 miles 
distant ; freight from Wadsworth is 2^ cents per pound; returning, the price is 1^ cents 
per pound. 

Willow Spring, a short half mile west of the town, is the center of the district ; from 
this point to the center of the bounding Hues north, south, east, and west, is 5 miles. 
Tbe area of tbe mineral croppings is about one-half mile wide by 3f long, the longer 
line crossing the Mammoth Range east and west, and the mines are located on both side 
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of it. Tbe range trends north and sontb ; the lodes on the east trend north and aonth, 
and those on the west, northeast and southwest. The eastern slopes are gentle, and 
there the discoveries are in the foot-slopes, and adjacent to the town. The country- 
rock is granite. None of the mines there are being worked. The Monnt Vernon mine 
was nio>t extensively developed, and is considered valnable. It is now flooded with 
water, which, in tbe granite, is reached at 100 feet. 

On the western slope the strata are much exposed, the descent being very abmpt 
Thu discoveries range through about 1,000 feet in altitnde. commencing near thesaromit, 
and extending a Httlt) more than halfway down the slope. The deposits are riclit'St iu 
tbe slate and limestone. A metamorphic rock also abonnds. The Last Chance, Grant 
and Colfax, and Canada mines, on all of which work was being done, are in thesaiuo 
belt of rock. It is about 600 feet wide, and cuts across the conntry*rock. The Lisbon 
mine, alNO on this slope, has been worked to a considerable extent. The Last CItanco 
may be taken as a sample of tbe first three ; it has three shafts or inclines, respectively 
100 feet, 133 feet, and 40 feet, with about 70 feet of levels, rnu on tbe vein. Tbe hang- 
ing wall is a seam of iudnrated clay, about 4 feet thick, the foot-wall slaty limesione; 
barren horses of slaty limestone occur at intervals, bnt the continuity of tbe voia 
seems well establihhed. The ore is principally chloride, with a little iron, and tracM 
of copper. Assays show its value to range from |6S to |236 per ton, with au estab- 
lished average of over $80 to tbe ton. Tbe dip is southwest ; the inclination to 60 fei't 
is Tfi^ ; below that, as far as developed, it is 85^. The Grant and Colfax has a sha ft of fiO 
feet, with a level of 40 feet on tbe ledge, and a tnnnei has been run 100 feet, that will 
reach the ledge 110 feet farther on. The Canada has a tnnnei rnn 35 feet on the ledge. 
These three mints have been actively worked since their discovery, which is recent. 
Tlie ore will be essily extracted ; its transportation to tbe mill, which must be on the 
eastern slope, to \w convenient to water, will be a matter of some difficulty. It is coo- 
templated to build a wagon-road ; it can be graded to tbe summit in abont 1 mile. 
This would give a grade of about 450 feet from the summit to Ellsworth ; where the 
mill is to be f>itnated, the distance would be abont 4 miles, with an easy grade. Mr. 
W. H. Raymond, of Oakland, Cal., is negotiating for the Last Chance mine, at d it id 
expected to shorrly erect a new mill at Ellsworth. The one alreaily there is a lO-etanip 
mill, with Stedefelt furrace,750-ponud stamps, an engine of 40-hoTse power, and with 

2 settlers and 5 pans. Wood is abundant and convenient, and there are nnfailtni; 
springs just above tbe town. Gold is fonnd in tbe ore, and said to average from $IU 
to |15 to the ton. The indications of increased prosperity for this district are good. 

LODI MINING DISTRICT 

Was discovered by F. M. Pearson, A. Welsh, and J. H. Williams, and was organized in 
September, 1875. It has been actively worked since that time. The recorder in Joel 
Hohlen. Ellsworth is the post oflice. From Wadswor h the distance is about I(n* 
miles; the road to within 10 miles of Lodi being identical with that to Ellsworth and 
loue. Tbe district is bounded on the east by Mammoth district, sooth by tbe old 
Wellington road, west by the Hot Spring Range, and north by the Wadsworth road. 
The principal ledge is situated on toe east slope, and at the eastern extremity of s 
somewhat detached gronp of hills, bnt which have here a ridge extending several 
miles east and west. Lodi Peak, the highest point, is 6,486 feet above sea-level, and 
H ntiles west of tbe ledge. This ledge trends a little we^t of north, and the mineral 
croppings show an area about 1 mile long by 300 feet broad. Tbe walls are nearly 
perpendicular, being an exceedingly hard black rock, apparently a fissnre, retaining 
well its width. The richest deposit is found where the ore vein contracts to a couple 
of feer, the remainder of the fissure being here filled with a loose, friable, yelluir- 
colored rock. "J'he ore is carbonate. It contains abont 7 per cent, of antimony, a 

food deal of iron, and abont 25 per cent, of lead-carbonate. The assays give about 
15 to the ton in gold. The Illinois mine on this ledge has one shaft 60 fe^t, and 
another 90 feet, deep, on tbe ve^n. In the latter shaft is a drift 20 feet north, at a 
depth of 60 feet. Several locations have been mndn on the extentsion of this mine. 
The Lodi mine^ northwest of this ledge, has a shaft 115 feet deep, with a cut across tbe 
ledge at GO feet ; its walls are perpendicular, and trend east and west. From the Illi- 
nois mine abont $20,000 worth of ore has been shipped to San Francisco; a qnantity 
of this assaying $.jOO to the ton. The average of the assorted ore is $:i00 to the too. 
This mine has also been purchased by Mr. Raymond. No mill has been erected as yet. 
The shafts and dritts will be run in tbe vein matter. There is no water near the 
mines. Two sxirings, Welfh ;tnd Wilkinson, are on the opposite side of the valley 
which separates tbe Lodi hills from tbe Mammoth Range ; they are, respective ly, abont 

3 and 3-^ miles from the Illinois mine, in a direct I ne. The highest one is 90 feet above 
the level of tbe mine. The lowest (Welfth) is abont the level of the mine. Titnl>er 
could be obtained from the Mammoth Range. On this, tbe west side, however, the 
timber onlv grows near the summit. Freight from Wadsworth costs 2^ cents, and 
returning 1^ cents. 
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There is a lar^ oomber of cattle in the yicinlty of tbese three rainiDfr districts. 
For lone and Ellsworth, the source of j;irrain and hay supply is Reese River Valley, and 
this iH also the nearest point to Ellsworth. Reese Uiver Valley is distant about 8 miles 
from I(»ne, 17 from Ellsworth, and 34 from Lodi ; the distance to Ludi is largely in- 
civased by a necessary detour through Burnt Cabin Summit to cross the Mammoth 
BiiD^e. From this valley, the cost of ftrage at Lodi, at present prices, would not ex- 
ceed 3i cents per pound for barley and 2 cents for hay ; at Ellsworth, 3^ cents for 
barley and 1^ cents for hay ; at lone, 3 cents for barley and 1^ cents for hay. 

It is contemplated to build a narrow-gauge railroad from Battle Mountain, on the 
Central Paci6o Railroad, to Austin, Nev. This would make the distance from railroad 
comnmnycation for lone 51^ miles, and for Ellsworth, via Petersen's Ranch and the 
Lower Reese River Valley, 55 miles. From Lodi to Austin, by the route through the 
valley, would be about (32 miles, as against 100 miles to Wadswortb. The advantage 
in supulies of water, forage, and the character of the road-bed would also be in favor 
of the Austin route. 

Lander City was bnilt on Big Creek, about the month of its caflon from the Toyabe 
Range; a great deal of prospecting was done, but to little purpose, and the place was 
deAerted for Austin when that camp became prosperous. A few ranches are now 
found along the creek. 

Following np Big Creek, and crossing the range into Kingston CaRon, we find an- 
other old mining camp, on which a great deal of money has been expended. The Ster- 
ling M.ll, at the month of this caflun, is held in good order ; It is a 20-Btamp mill, the 
motive being furnished b^ a turbine water-wheel. The remains of two other mills, from 
which the machinery has been removed, are found not far from it. 

At Washington also a camp was started, and there is quite a little village of houses, 
all but two of which are now deserted. 

There is no doubt that much labor, toil, and money have be^n expended in this coun- 
try on worthless mines. The failures, however, are often due to other causen; promi- 
nent among which are undue expectations, lack of facilities for transportation ; and 
again in one case a thriftless expenditure of a company's money, and in another a 
lack of means. These camps were staited at a time when mining was a rage in Ne- i 

vad«i ; now it has sobered down ^ry much. The success of Austin, and the undoubted { 

fact that a large quantity of mineral does exist in these mountains, must lead us to t 

hope that, with proper care and management, a future day will see this a prosperous j 

mining region. 

WORK DOKB BY THB PARTY. 



The party was in the field 83 days, and including Mr. Spiller's trip to Mount Rosa, 
after our return to Carson^ the following will indicate the work done, viz : 

Number of main camps 29 

Number of side camps 47 

Nnmher of miles meandered 1,073.89 

Number of miles travelt^ and not meandered 633. 42 

Nnnilier of mountain stations occupied with a 10-inch or 20- inch instru- 
ment 22 

Numl>er of topographical statious occupied, being either incluued in the 

trmngulation or three point stations, with 30- inch instrument 70 

Nunilier of additional three-point stations 244 

Nnml)er of aneroid-barometer stations 501 

Number of cistern -barometer stations 104 

Numl>er of variations determine<l by observations on Polaris 27 

Number of azimuths determined 3 

Number of latitudes determined by sextant 30 

A great number of points were fixed by cross-bearings, care being taken in this re- 
spect with regard to every topographical feature of importance diittinguishable from 
two or more stations. For this purpose twu methods were introduced by Mr. Spiller 
and used. In the first, all the sights to points, taken at an occupied station, were 
nnmbered consecntively around the horizon from one upward; then, on sighting any 
one of these points from a second station, a convenient note was made, citing the number 
or designation of the previous station and the numt>er of the sight from it to the 
point to be fixed by the cross-sight. In the second, on a sketch made from a previous 
station, was recorded in brackets, at the sketch of the point cross-sighted, the sight 
taken from a second station. Both these methods obviate the necessity of making 
more than one complete sketch of a view having nearly the same sspect from two dif- 
ferent stations. They tend to cause stations to be occupied in pairs with reference to 
a number of prominent topographical features, and this I believe to be an excellent 
practice. 

The altitude of points fixed by cross-sights was determined by angles of elevation or 
depression from barometric statious. 
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TRIANOULATIOX. 

The main points on which onr triangnlation depends are: MoantRose, 10.820 feet; 
Mount Lyon, 8,615 feet; Tutib Peak, 7,062 feet; Ba«*aU Peak, 6,599 feet; Fairview 
Peak, 8,412 feet ; Tarofjrqna Peak, 8,771 feet; Grant Peak, 9,965 feet ; Desatoya Peak, 
9,921 feet; Paradise Peak, 8,662 feet; and Banker Hill, 11,405 feet, and Poston or 
Davies Peak, 11,756 feet, in the Toyabe Range. From each of these stations repeated 
angles were taken to Cory's Peak, the highest point in the Wassnck Range, and sita- 
ated Just west of Walker Lake ; and from Mount Rose, Basalt, Paradise, and Davies 
Peaks angles were taken to White Mountain Peak, which is to the east of Benton. Cal. 
The triangle — Davies, Mount Rose, and White Mountain Peaks — which will be completed 
when the angle at White Mountain Peak is measured, is a very large one. The lengths 
of its sides are— 

Kilesu 

From Davies to Rose 142.45 

From Rose to White Mountain 1:M.25 

From White fountain to Davies 88.00 

The instrnmonts were returned in good condition, except that the wet bulb of psy- 
chrometer NoJ 8 was bntkeu, being blown from the top of a peak by the wind. 

Mr. ^piller was untiring in his efforts to do the work thoroughly and well. 

Mr. Cowles, in addition to his designated duties as meteorological observer, constantly 
performed those of a topographer as weU, and in both instances with credit to himself. 

RATIONS. 

The twenty-five days* rations taken at Carson lasted the party as far as West Gate 
The day after we reached that place, the t-eam in charge of Corporal 0*Neil arrived 
from Carson, with provisions for the party for the remainder of the season. Taking 
out sufficient to last us as far as Dead Horse Well, I instructed the corporal to return 
to Rigtown for grain left there by me, and, returning through West Gate, to proceed 
to Ellsworth, leaving there some grain ; thence to pitoceed by the old Wellington road 
to Dead Horne Well, and leave there a supply of rations for fifteen days and the re- 
mainder of the grain. These orders ho faithfully carried out, and proceeded to Reno, 
where he reported to Lieutenant Tillmau. On our arrival at Dead Horse Well, the 
rations there were taken up, and lasted through the field-season. 

FORAGE. 

Although much of this country is well adapted to grazing loose animals, there is little 
luxuriant growth of grass. At the time of the year in which we traveled through it 
the pasturage was very dry and short, where there was any at all. In every innt^nce 
we were compelled to pitch our camp either on ground already taken up by ranchmen, 
or, more often, in places where the pasturage was much too scauty to subsist the ani- 
mals by feeding loose overnight. We were thus compelled to carry or purchase grain 
at all times, aud hay was fed whenever it could be obtained. The animals came in lu 
excellent condition, having been fed during the season a daily average of 6| pounds of 
barley and 6.3 pounds of hay. The price of barley varied from 4^ cents per pound at 
West Gate to 3 cents in Reese River Valley and 2^ cents in Mason Valley. Hay was 
2^ centa per pound at West Gate and 1 cent in the valleys. 

A list of road-distances, with remarks as to wood, water, &c., is transmitted here- 
with. 

After the disbandroent of the parties at Carson, and in accordance with instructions, 
I proceeded to Camp Independence, California, with the animals, &c., used by the par- 
ties in the field. I lefc Carson December 4; two non-commissioned officers and three 
privates of Company D, Twelfth luftiutry, and four civilian employes, being of the 
party. We had in charge two six-mule teams and one light wagon, with eighty-five 
animals in all. We arrived at Camp Independence, without accident, December 13. 
I at once turned over the property to Lieutenant Wotherspoon, Twelfth InfaDtrj. 
This completed my duties in the field. 
Respectfully submitted, 

R. BiRNiE, Jr., 
Firat Lieutenant Thirteenth Infantry, 

Lieut. George M. Wheeler, 

Corps of Engineers^ in charge. 
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Appendix £. 

kxecctive and dbscriptivk report of lieutenant charles c. morrison, sixth 
cavalry, on the operations of party no. 2, colorado section, field>s£a- 

SON OF 1876, j 

Office of United States Geographical Surveys, 

West ok the 100th Mkkidian, 

Washingion, D. C, ApHl 1, 1877. 

Sir : I have tbe honor to render the following executive report of operations of party 
No. 2, Colorado Division of the Burvey, diirinf; the field-season of 1670, together with 
a brief description of the country traversed and its resources : 

EXECUTIVE report. 

The Colorado Section, consisting of Party No. 1, which was taken charj^e of by Lieu- 
tenant B«^rg]and, Corps of Kogineera, shortly after its leaving the rendezvous-camp^ 
and my own party, No. 2, waH organized at Fort Lyon, Colorado, late in August. 

The parties took thetield on the 29th and 30tb of AuKUst, respectively. The personnel 
of the line under luy charge was Lieut. C. C. Morrison, Sixth Cavalry, executive 
officer and field astronomer ; Mr. Frank O. Maxson, topographical assistant ; Mr. George 
M. Dunn, meteorological observer; Mr. Lanier Dunn, aneroid and odoraoter recorder; 
A. B. Mitchell and Martin Sanchez, packers ; Edmund Rocrofc, laborer; Thomas Ken- 
nedy, p tcker and cook. 

From Fort Lyon the party proceeded to Trinidad, following generally the drainage 
of the Purgatoire, following on the west side, thns cutting all drains coming in on that 
bank. About eigbtmiles alwve Trinidad we left Purgatoire, following up Long's Cafion, 
ciossiug the divide at its bead, and coming down upon the upper waters of the Cana- i 

diau. Here a belt of country /Was closely surveyed, locating the heads of that river. i 

Thence we proceeded across the beads of the Vermejo and Point, via Eliz^bt-thtown J 

and Taos Pass, into the valley of the Rio Grande*. Entering the Taos Valley, some \ 

two miles southeast of Fernandez de Taos, we passed through the lower edge of the ] 

valley, striking the Eto Grande at Cieneguilla; thence following the main stream, { 

through the caQon of the Rio Grande known as the Caja del Rio, the party proceeded 4 

to Santa F6, at which point rations were obtained and comparisons were made of 
meteorological instruments with those of the Signal Department, as the survey of the 
belt of country to the south was to be referred for its vertical element to this point. 
Three days' tibservations were taken here for horaiy curve, and the triangnlatiou- 
station on the hill just north of this city was re-occupied for development of tbe base 
and system of triangles tathe south. The party left Santa Y€ September 21, and on 
the 2:id Old Placer Peak wa^ occupied by31r. Maxson, as triangulation-station, while 
the mining district of New Placers was examined by myself. Stations were then made 
on tbe Saudia and Manzano Mountains for triaiiguiatiou and topography. 

At Mosca Peak tbe party was detained four or five days by cold heavy rains — the 
equinoctial storm. From tbe Manzano Range we worked eastward over tbe plateau 
extending from the base of these mountains and re-occupied Pedernal Peak; tbeuce, 
proceeding southwest, through the plains of the many alkaline lakes, we passt^d tbe 
&>alt Lake proper, from which salt chemically very nearly pure is obtained in coarse 
crystals. We recrossed the Manzano Range by Comanche Pass, having first occupied 
Osha Peak for triangulatiou and topography, and worked up the eastern slope of the 
range. Descending Comanche Cafion, we crossed the plateau extending to the Rio 
Grande, striking the river opposite Los Lnnas. From Los Lunas a me»nder line was run 
to Socorn*, on each bank of tbe river; tbe one by Mr. Maxson, the o'her by myself. At 
this place rations were obtained, and the party proceeded to the Socorro Mountains, 
camping at Culebra Springs. Socorro Peak, Culebra, and Polvadera Peaks were all 
occnpied for triangulatiou and topography. Thence we proceeded to the Magdalena 
Mountains, leaving the main camp in cafion Del Agua. Mr. Maxson and myself, with 
one. packer, ascended the peak, expecting it would beueces ary to stay away one night 
and a day for triangulatiou, topography, ar d azimuth observations. Before reaching 
the top we were caught in a blinding snow-storm. We made camp at the edge of tim- 
ber-line, and then had to wait four days, without tents and with iasufiicient blaukets, 
nvith no water except that obtained by melting snow, abd but scant supplies. Our 
animals suftVred much from want of water and grass, as we had nothing we could melt 
snow enough in for them, nor would they eat, as they suffered from thirst. The poiut 
was very important in the system of triangles. Over three hundred angular readings 
were made on this one point by Mr. Maxson, and an astronomical azimuth was deter- 
mined by m3'self. He afterward ftccupied Garcia Peak, in the same range, while I 
exaoiined the mineral deposits in these mountains. 
From the Magdaleua Mountains we proceeded via the Quinza drain to tbe Ladrones 
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Monntains, then, after occapyia^ these for triangalation and topof^raphy, to Sabinal ; 
here the party was divided, Mr. Maxson, Mr. George Dunn, and one packer proce«dtng 
up the Pnerco Creek, while the main party proceeded to Los Lnnas, where the Bide 
party was to ri^join them. Again we were reminded of the approaching wi. ter season. 
The nioantains inclosing the va'Iey wera covered with snow. From Los Lnnas we 
moved to OJo de la Casa^ on the western slope of the Maozanos, thence southward to 
Abo Pass, running along the base with traverse-lines up the drains and occupying South 
Manzanos Peak, working up thus the western draining and topograf>hical forms of 
these moantaius. In the low range to the south several subordinate points were occu- 
P'ed for topoiiraphy as three-point stations, from which accurate sketches, iustru- 
raentally checked, were made. The belt eztendiug to the river was thus traversed. 
From Socorros we proceeded to Fort Craig, at which point we were to obtain ratitinp. 
Arriving there November 10, we were detained by a snow-storm fur threat days. From 
Fort Craij; we worked np the belt east of the river between th*^ Chnpadero plateau 
and the Rio Grande np to Abo ; thence we proceeded to Mesteflito Spring ; here we 
were overtaki^n by another snow-storm, covering the grass entirely. To save our 
animals we proceeded to a ranch, at Antelope Spring, where forage conM be obtaineil, 
marching all day in a blinding snow-storm, unable to see a hundred yards abend of us. 
The trail had to be followed by occasionally noticing little depressions iu the snow. 
We arrived late in the afternoon. That night the thermometer fell to I6|^ below zero. 
Fortunately none of the animals were fnize •, although at other ranches we afterward 
htard of fouit-een being frozen to death in one h- rd and twenty-nine in another, and 
doubtless }f we had not been able to obtain the shelter of a stockade ours aUo would 
have been lost. This extreme cold determined us to start on the return trip. Moving 
to Los Posos del Puis, we there reached the point farthest southeast covered by our 
work during the season. Moving northward over the main route from Fort Stanton 
to Anton Chico, we passed through there November 30. The w»ather having moder- 
ated somewhat, we ccnupi- d Mesa Cbnpaines for triangulations; thence^ croSvoini; the 
Gallinas Creek at the La Liendre, we went up Cafion del Agua, and from there to Fort 
Union by way of Las Vegas. At this point we received the mosr c <rdial treatment at ibo 
hands of the officers. From Union our route led to the Vado de laPiedra, or Rock Ranch 
ford of the Canadian : thence, by the Dry Cimarron ronte to the Chuqnaqua Cafion. 
Leaving the old Dodge cut-off a short distance beyond thin, we went by the n w rr»n(«, 
which crosses the Purj^atoire at Nine-Mile Bottom and makes Junction with the Trini- 
dad road a short distance south of A kaline Station. Th's route we followed to Fort 
Lyon, at whch post the party arrived December 14. The topographical instruments 
nhed during the season were first Buff and Berger 8-inch transit, graduated to lOKcconds 
horizontal limb, capable of b^ing read by a practiced eye to 5 seconds. This instmnient 
was very good, and worked to entire satisfaction during the treason ; it was used on all 
mear-tnangulation stations. One of Stackpole'n 7-inch transits, one Young, and one 
Cassella meandering transit were also used. Horizontal dit^tances were measured by 
odometer, checked by numerous three-point stations, the whole depending upoa the 
primary and secondary triangnlation-points of the system developed from the bas*^ 
near Santa F<S, the co-ordinates of the extremities of which were astronomically de- 
termined in 1873. 

The meteorological instruments nsed were two cistern barometers, three aneroids 
with the complement of hygrometers, maximum and minimum, and pocket thermom- 
eters. One of the cistern barometers used had Lieutenant Marshall's improvement, 
consisting of a closely-titting inner tube tilled with plaster of Paris, completely envelop- 
ing the barometer tube, excepting opposite the F-cale, where a slit was made to permit 
reading. This barometer was nsed for mountain work, and was very much stronger, 
supported as it was, than the ordinary tube. It was dropped fiom the shoulder of i be 
meteorologist once, falling on end ; it then fell over to its side on a board door and did 
not break. Later in the season it was broken by a kick from a mule; even then It 
was not shattered, but cracked throughout the length of the tube opposite the scale 
where unsupported. Altbongh a little heavier, it is certainly much bei ter able to stand 
a season's work than the present form, which does well enough for the ntandard for 
camp. The field astronomical instruments nsed were one sextant and aititicial horision. 

The season's work was very satisfjictory ; each of the assistants, Mr. Muxsou, Ge<u'g«i 
M. Dunn, and Lanier Dunn, bendini^ every effort to f^ecnre such rcMilts as deserved the 
highest commendation. Working m the mist untiring manner, Mr. Mhxsou's la b<»r8 
were rewarded by his triangles closing very finely. The meteorological woik also 
attested the care of Mr. Dunn. Each member of the party endeavored to contiibute 
to a harmonious whole, and succeeded. Between seven and eight thousand square 
miles of country were completed, in accomplishing which the party traveled between 
eighteen and nineteen hundred miles, occupied fifteen triangulation stations, one hun- 
dred and ninety-one three-point stations, and about fifteen hundred uiiror stations, the 
altitudes of all which were determined and entered into the veitical representation of 
the country. The trausportatiou returned iu fair condition, considering that nearly all 
the time they had no corn and much of the time but scanty g^rass, and at many camps 
^ere without water. 
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GKNERAL l>B8CRIFnON OP THE COUNTRY. 

The oonntry traveled by the party was entirely sonth of the ArkaDsas, and raay be 
divided into three belts: First, that extending from that srream to the south to the 
Raton spur of the Rocky rang**; second, the heads of the Canadian and its branches in 
the main range; third, the valley of the Rio Grande and the plateaa between it and 
the Pecos. This first belt constitutes a vast rolling plat*'au of uninteresting aspect, tree- 
less, save along the biooks which seek ontl'^t in the Arkansas. Little agricultnral land 
is found; that little is confined to the immediate vicinity of the streams. Valuable 
this laud certainly is as grazing land, but it has little to attract the stranger. In the 
belt, nearly a hundred miles across, but few ranches are found. Along the immediate 
valley of the Pnrgatoire, evidence of the farmer is seen, and it is claimed, doubtless 
justly, that the finest of fruits thrive in this valley. The grain there produced is very 
promising. Once out of the immediate valley a wide expanse of gently rolling monoro- 
nons country pains ihe eye in the hot, dry air of an August noonday. Here and there 
it is broken by an arroyo, in which an uncertain snppl}* of alkaline water may be found. 
Tbe-se arroyos deepen as they approach the Pnrgatoire, and may well near their mouths 
be termed cafious, boxed up as they are by their sandstone walls, rendering the coun- 
try almost impassable, which, farther out on the plains, cah be traversed in almost any 
direction by wagons. 

Here little is seen of more interest than the large herds of antelopes, which, with 
gentle swinging gait, keep just out of rifle range. 

On the main freight wagon route from West Las Animas, but a year ago the terml- 
nns of the Atchison, Topeka and Santa Fd Railroad, we find a few ranches. After 
leaving Sizer's ranch on the Purgatoire, at which point the road diverges therefrom, 
we first come to the old stage-station known as Alkali Station. Here is a little hut, 
with stables and corral, used as a shelter to the stock- tender and his animals. It is 
now deserted, or was at the time we passed. The water is slightly impregnated with 
alkaline salts. Farther on are Vogers ranch, Rentes Cufion, Lockwood's ranch; and 
Hogback ; of these, that at Bent's Cation is mnch the moat promising ranch. Near I 

Hogback is a sharp, bare hill of plutonio rock, from which this station gets its name. J 

About 8 miles from Trinidad the road again approaches the Purgatoire at a point where • 

the valley widens out, rendering available considerable arable land, depending simply J 

upon propter irrigation and cultivation to provide ample supplies for the towu spring- I 

iug up at El Moro, the present terminus of the Denver and Rio Grande narrow-gauge i 

riiad, which, with enterprise, is feeling its way to the south, gathering the freight of 
New Mexico. This latter >ewn has all the bustle of the last railroad town, and may 
eventually be extended to unite with Trinidad, the older and larger p^ace, some 5 
miles beyond, the growth of which seems to have increased with the proximity of £1 
Moro, rather than to have been sapped by it, as is so frequently the case. Situated as 
these are at the entrance to Raton and Long's C^ifion Passes, they are less likely to die 
out as the road passes on beyond. The coal-field in the vicinity of Trinidad will con- 
tribute to its support. Beyond the cul-de-sac in which Trinidad is situated, the char- 
acter of the country changes entirely. The r.se from West Las Animas to Trinidad, of 
2,li>8 feet, is very gradual. Here the foot-hilU of the main Rocky range and the Raton 
spur close in. Leaving the main stage-road at Trinidad, our course lay up the Pur- 
gatoire for about U miles. Ranches, with their cultivated fields, claimed each inch of 
ground capable of tillage, till leaving the stream we follow a less frequented road, 
ascending the cafion witn even grade. Gently risuig, we pass beyond the pifion growth 
marking the lower hills and reach the pine-covered country extending to the heavily 
broken plateau of the Raton Pass, hardly to be styled as a mountain range in comparison 
with the bare, bold crests of the serrated range from which it springs. Although not 
reaching the elevation, it offers in its broken surfaces, its many caAons, its sharp rises 
and Hudden cuts, almosr. as great difficulties to engineering skill in locating a road 
across it as the more prominent ranges. From the Purgatoire to Elizabeth town is a 
fan-like succession of second try ridges, broken by the cafions of the Vermejo, the two 
branches of the Ptmil and the Van Brimmer Park. This whole section is well grassed, 
timbered, and watered, and for a mountain range could not be excelled for cattle. 
For a railroad fass to Cimarron and country east of the mountains it is, while 
higher, of so much better grade than the Raton Pass, that Long's Ca&on would prob- 
ably be adopted in preference to the latter, having for its southern outlet the course 
of the Canadian to Red River Station. For a direct pass to Elizabethtown it could be 
only made available by the most careful study of the minor topography, deviating in 
many places from the present located wagon routes Elizabethtown is situated at the 
bead of a fine park at the base of the Bald, between this peak and the main range ; 
with perhaps less bustle than in former dajs, it is still a mining town of some little 
prosperity. From Elizabethtown to the entrance of Taos Pass extends a beautiful 
park, presenting no difficulty to a railroad route ; the pass is a good one, and will 
doubtless be eventually utilized; the wagon road is fair, but in need of work. 

Taos Valley is one of the finest grain-growing districts in New Mexico, extending from 
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the base of the monntain nearly to the Cafion of the Rio Grande, from the month of the 
United States Monntain Calion to the Ca&ou of Pneblo Creek. On it are Feruandezde 
Taos, the old Mexican town, near which is the Ptieblo de Taos, the old Indian town, 
former capital of the Pueblo Nation, Ranchode Taos, formerly snb rdinate to the Fer- 
nandez Plaza, bnt now nearly eqnal in population, and Los Cordovas, at the Juuctiua 
of the streams watering the other towns. The Rio Gravde opposite this valley is boxed 
in a great cafion about 800 feet deep, extending 60 miles to the north, on both sides 
capped with basalt. The Arroyo de Cienegnilla runs just east and south of the basalt, 
and from the little town on the other river-bank of the same name the stream divides 
the two formations ; on the west is the purplish black of the basalt, on the east the 
variegated, tinted, illy formed granite from the neatly fused quartz and feldspar, 
with Its white, pink, and red shades, to the dark gray of the more micaceous, friable 
rock. On the west the direct result of the internal beat is vomited forth upon the 
earth. On the east is found the metamorphosed sandstone, burnt crisp by the more in- 
direct action. Farther down, the river again cuts asunder the basalt plateau, but to 
open ont at La Joya into a wide valley, needing but American enterprise to re<'Iaim it 
from a sandy plain aud render it rich in crops of cereals. Even the simp' e efforts of 
the Mexicau have been rewarded with rich vineyards aud fair orohards. The native 
fruit, excepting the grape, is not of tine flavor, but wheie the trees brought from the 
East have been cultivated th« result has been very encouraging iudeed. La Joya, Los 
Lnceros. Plaza del Alcalde, San Juan, and San Ildefonso a' e found on the river, aud Sauta 
Cruz, Pijoague, Cuyamnngue, and Tezuqueou the tributary streams, where crossed by 
the maiu road leading to S»nta F^. Between Santa F^ and the Rio Grande is a low range 
of hills. South of Santa F6 the main range dies out. The mountains beyond these, east 
of the Rio Grande, in prolongation of tbe main axial line, are more broken up: they lose 
their continuous ridge-like form. North of the Galisteo are the Cerillos, which are but 
low hills, azoic in formation, broken by many basaltic dikes. They would be of little im- 
portance but for the mines of argentiferous galena aud copper. Several thin mines of 
tnrqqoise have been rudely worked by Indians, Spaniards, and Mexicans. Tht^re are 
throughout the whole region evidences of old mines, worked probably by the Spaniards 
with Indian labor, before the latter drove their former conquerors from the country. 
; South of the Galisteo are the old Placers, tbe Puerto or New Placer Mountains, the 

J Sandia, San Pedro, and San Isidro Mountains, in all of which are mineral depusits. 

J The formation in these ranges is mainly azoic ; toward the west there are carbonifer- 

1 ous croppiiigg. The Sandias are capped with fossiliferous limestone. The Placers have 

auriferous copper-ores, also iron and coal. The Puerto or New Placers are full of metal- 
.. liferous ores and deposits, copper, lead, iron, gold, and silver ores. The Saudias have 

' B many traces of copper and lead. Tbe ores of the whole region require careful haudliug, 

' with more skill than has yet been given them. There is no doubt as to their existence ia 

J Paying forms if properly tieated. About both the new and old Placers gold-diggiii^i 

• that would give very large returns with hydraulic washing ext<end nearly around tbe 

entire bases. The water-supply is very limited, but with the advent of capital means 
will be found to bring water there, to reclaim its cost twenty-fold. Real de Dolores, 
Real de San Francisco, Alamocito, San Antonito, San Antonio, and Tijeras all are 
found in the basins between these mountains. West of the Sandias is tbe Rio Grande 
Valley. South of the Sandias are the Manzauos. the northern portion of which ran^^e 
consiHts of a low plateau broken up by numerous cafions, the branches of the Tijeras 
Cafion, Coyote Cafion, Cafion del Norte, Cafion Infieruo, Canon de los Ejes and Moyuj*. 
The westeru slope is abrupt, indeed cliff-Iike ; the dip of the rock to the east renders it 
gently rolling country in that direction. Just south of Cafion Moyas the range shoots 
up into the Mosca Peaks, which run above timber-line. The limestone is again here 
found. From Mosca southward to Manzano Peak the elevation of the higher points is 
about 10,000 feet. The formation is similar to that of the Saudias. Tbe cafious o i tbe 
west are short aud bounded by high, cliff-like walls; those on the east and southeast 
are longer and more tortuous. The range can be crossed by Hell Caiiou, also just north 
of Mosca, following up Tejique Creek, or by Comanche Cafion, south of Mosca. That 
by Hell Cafion is a rough wagon-road, the others but horseback-trails. The main drain- 
age is to the east; Cbilili Tejique; Torreon Manzano, Osba, and Abo Creeks being tlie 
principal watena. On the west there are no runniug streams, but altvng the base aru 
found Ojo de la Casa, Ojo del Trigo, £1 Hediondillo, Cafion de Sahis, Ojo del Cafion de 
Monte Largo, Cristoo, aud Justamente Springs. Farther out on the plains are Ojo de la 
Cabra, the Ojnelos, and Ojo de los Casos. At the Oju* los is a tine sheep- ranch. From tbe 
base of the mountain the iouutry slopes gently to tbe river in nearly uuiform grade. The 
river valley proper, or that which can be placed under irrigation with but lirtle trouble, 
is in places from 3 to 5 miles wide. The soil, while sandy, is rich in salts nourishing to 
plants, and, with wat«r, produces the most inviting fields. Hardly a tenth of the present 
arable land is now utilized. Mauy little towns extend along the river from Albu- 
querque to Fort Craig; on the we-t bank are Atrisco, Padillas, Pajarito, Inleta, Los Lunas, 
Los Charez, Ranchitos de Helen, Belen, Pneblitos de Helen, Los Jarales,Puutodel Bosque, 
Bosque, Ranchitos de Sabinal, Sabiual, Pueblito de Sabiual, Picaoho de Sabinal, San 
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Carlos, San Geronimo, Alamillo, Polvadera, Limitar, Escondido, Socorro, Sao Jos^, San 
ADtoiilo. San Antonitn, and San Marcial. On the east bank are Rancbitos e Isleta, 
LoH Piiios, Perulta, Valencia, Tome, Rancbitos do Tome, CoDstancia, Casa Colorada, 
Valleta, Cliibnahna, Las Nutrias, Raucbas, San Francisco La Joya, La Jojita, Sa- 
bioa, Pneblito de la Parida, La Parida, Bosqaecito, Valverde, La Mesa, and Coutradera. 
These towns vary in population from a few families to perhaps LbOO. The principal 
tovTDs are Isleta, LosLnuas, Belen, and Socorro on the west bank, Valencia, Constancia, 
aud La Joya on the east bank. Socorro is marked by much more American enterprise 
than the majority of New Mexican towns, arising largely from the mines in the Ma^- 
dalena Mountains bringing money into the section. The approach of a railroad will 
brighten up the prospects of the country, which needs but enterprise supported by 
capital to make it rich in its own resources. The grapes will be probably the main 
source of income of those living in the valley proper. West from Socorro are the So- 
corr*j Mountoins, a short ridge of azoic rock. Copper is found here. West of this range 
are the Magdalena Range, running north and south, which have throughout their 
whole extent miueral ledges and deposits. A few fissure-veins with quartzite wall- 
rocks are found, but generally the one is in indefinite deposits. The northern end of 
the range has, for sftrface rock, carboniferous limestone resting on azoic quartzite. It 
is here that argentiferous galena, carbonate, and yellow oxide of lead are found. At 
present the mines are not extensively worked. The ores exist in sufficient abundance 
to well pa; for working with experienced management, but with haphazard work, of 
men ignorant of proper treatment of the ores, they are apt to obtain a reputation 
which will keep capital away. Just west of these mountains is a low range of hills, 
near the Corona del Pueblo Spring, in which are fonnd argentiferous copper-ores. 
Sinking prospect sbat' s and mining with little or no system has been done here with the 
poor results almost sure to follow such treatment of the deposits. North of these are 
the Ladrones, a sharp uplift broken into a serrated edge difficult of ai)proach, aud so 
near]3' destitute of water as to discourage the prospector; traces of copper are found 
throughont the range. The southwest' spurs are capped with limestone. The eastern t 

rocky slope is quartzite. Mnle Spring, in a drain of this boutheni spur, is one of the ] 

few water-croppings in the range proper. The northern slope is very precipitous. ' 

The range has little to support lite; grazing is not as good as usually found in mount- { 

ains ; hence less game and very few cattle are seen. The point as a triangulatiou-sta- i 

tion is very important, connecting the surveys from the nor th and west with the system • 

sontb and east. The peculiarity of this range, as of nearly all mountains in Southern 
New Mexico, is the suddenness of their uplift. With bn& few foot-bills of much im- 
portance, they rise directly from the plains extending about their bases; hence, the 
watersheds being small, few streams are fonnd. The plains, with their porous soil and 
nearly level surface, quickly drink up the rains and give tbem out only by the rock- 
cropi)lngs at the springs which run but a short distance. From Abo Pass, extending 
to tiiH south, is a much broken plateau of sandstone country, west from which is a 
narrow plateau of dritt; very little water is fonnd in this belt. The few springs are 
the OJo Sepulto, Ojo Parida, OJo del Cibolo, and Ojo de las Cafitis; and the tanks are 
A<^ejes de los Torres, de los Tomasceflos, and del Cailoncito on the wes^^^, and the 
Llanu and Coyote Springs on the east. The water supply at the Parida is very good ; 
that at Llano Spring has been developed by digging; that at the other points is very 
limited. On the eastern portion of this belt is a sharp basaltic butte, standing in the 
center of a limited volcanic overflow of the sandstones. 

Abo Pass, which separates this belt from the main range, is a low divide, well calca« • 

lated for a railroad-pass; indeed, the best in connection with the cafion Piedra Pintada 
to be found any place along the range this far north. At Abo and Quara are old ruins, 
presumably Spanish, built at the Hrsc occupation of the country, before Europeans were 
expelled by the Pueblo Indians. The two main buildings, in each case from their form 
Catholic churches, are about 100 feet long, built of stone — a laminated sandstone. The 
wallii vary from 3 to 7 feet thick, the former being the usual thickness; the latter that 
of the ab'ntments. Their European architecture is probable from being bnilt in that 
form of a cross usually adopted by the descendants of the Spaniards in their churches. 
Arches are also found, in which respect they differ entirely from the ruins fonnd in the 
ban Juan country, which are ascribed to the Aztecs. In both ruins the altars were at 
the uorrh end of the building. ^ 

East from the mountains extends the immense plain, broken by the mesa-edge on the 
south known as the .Jumaues. Farther east are three hills known as Las Animas, one 
of -which we called Rattlesnake Hill, from the number of those snakes we saw there, 
probably from three to five hundred. In sixty-flve minutes three of us killed seventy- 
nine snakes, varying in size, all of the same species. The largest had thirteen rattles. 
Tbey had been out to the south of the hill, and toward sunset came in for their night- 
Bh«'rter in the rocks. Southeast of these hills about l*i miles are more alkaline lakt-s. 
Wells have been dug near them, giving fair water. The station is known as Poaos del 
Pino. From here northward to Pedernal the country is greatly rolling, with fair graz- 
ing. Beyond Pedernal it is more or less broken by drains leading into Ca&on Piedra 



1278 REPORT OF THE CHIEF OF ENGINEERS 

Pintada and CaHon Blanco. From Cafion Blanco the roate was tlironj2:h the plateaa 
coniitryj exrending north to the Dry Ciiuarron, all of which, to FortLjrou, waa de- 
Bcribed in your annual report of 1876. 

I desire to take this opportunity to tender my thanks to the members of the party 
for their cordial co-op^rattou in the work, as also to the officers of the miliiary po8U 
visited for their nuifurm courtesy. 
I am, sir, very respectfully, 

Chas. C. Morrison, 
First Lieutenant Sixth Cavalry. 
Lieut. Geo. M. Whrelrr, 

Ciirps of Engineers, in charge. 
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KXECCTIVB AND DESCRIPTIVE REPOKT OF LIEUTENANT M. M. MACOMB, FOURTH AR- 
TILLERY, ON THE UPEKATION8 OV PARTY NO. 2, CALIFORNIA SECTION, FIELD SEASON 
OF 1876. 

United States Engineer Ofitcb, 
Geooraphica^ Surveys West of the IOOtii Meridian, 

Washingiony D. C, April 30, 1877. 

Sir: I have the honor to submit the following executive report of the operations of 
party No. 2, Cnliforuia division, of the survey nuuer your charge during the deld season 
of 1876. 

The party rendezvoused at Carson City, Nev., during the latter part of August and 

the tirst part of September, being one of the parties organized there nuder your super- 

\ vision. It was composed as follows: Lieut. M. M. Macomb, Fourth Artillery, execu- 

% tive officer and field astronomer ; Frank Carpenter, topographer.; Alfred Dubois and 

' '. Sergeant G. W. Ford, Twelfth Infautry, recorders; H. W. Hennhaw, naturalist; A. R. 

^ Coukling, geologist ; W. H. Eideing, general assistant ; two packers, one teamster, and 

I "^ two cooks. 

j During the first few days of September, Mr. Carpenter was employed in working up 

the topography of Engle Valley, in which Carson City is sitnated. On the 7th, he was 

sent out with a small party for the purpose of making, if f mud advantageous, a pri- 

'»m mary triangulation-statiou on Spanish Peak, north of the Central Pacific Hailroad, at 

• ' 3 the same t me surveying a line through country that would not be traversed by the 
..t other parties, the trip to occupy seven or eight days. Meantime arraiigemeuts were 

; J made tor the storage of all surplus property, the purchase of forage for use during the 

• r season, and the supplying of parties in the tield. For this latter purpose it was found 

necessary to iucrease the means of trauHportatiou, and, accordingly, ou the 13th, six 
teani-mnles were purchased by telegraphic authority from the Quartermaster-General. 

While at tbe rendezvous, Messrs. Henshaw and Conkling found ample employ m#Dt 
for their time in their respective branches, the former in makini; collections in zooloj^y, 
the latter in visiting the various mines and mineral and thermal springs in the vicinity. 
Besid«'S thesi' duties, both rendered assistance to the other members of tbe party in keep- 
ing up the hourly series of meteorological observations commenced August 26, a detail 
being constantly employed day and night. 

The work especially assigned to my party was the survey of Lake Tahoe and tbs 
neighboring country, the line of the Central Pacific Railroad being the northern limit. 
Part of thiH area lies in Nevada, part in California, and whtsn mapped will appear upon 
Atlas-sheets 47 D and 56 B. A short description of its general topographical features 
will be given here. 

Beginning with the peaks Jnst north of the well-known Carson Pass in the Sierra 
Nevada, there is a well-marked bifurcation, the main ridge bere sending out a bold and 
lofty spur to the northward, itself continuing on, but with diminish^ height, to tbe 
north weht. This spur is loftier than the main ridge, having an average altitude 
of 9,800 feet. It culminates to the south in FreeFs Peak, and to the north in Mount 
Rose, in whose vast mass it terminates. Both of these points are over 10,dOO feet above 
sea-level. It is called tbe Eastern Summit, in contradistinction to the miin ridge, 
which is known as the Western. South westwardly from Mount Rose runs a long spur, 
reaching almost to the western summit, between which and itself it leaves a narrow 
valley. There is thus formed in the bosom of the Sierras a triangular basin with a length 
of about 37 miles and a base of perhaps half that dimension. At the sonthern apex of 
this triangle the Up|)er Truckee takes rise, and meanders its way for about 15 miles 
through the beautiful and fertile Lake Valley, finally expanding into Lake Tahoe, which 
occnmes the northern part of tbe basin. Vastly increased in volume, it issues fitim tbe 
lake, through the narrow valley above referred to, a heavy and rapid stream. FlowinjK 
west a short distance, it changes its course to the north, and then making a grand 
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sweep to the east, flows onward, fioally emptying into Pyramid Lake, which has no 
vtHible outlet. Thns the waters of the Lal^e Tahoe Valley are tributary to that great 
interior basin, that peoiiliar system of so-called ''sinksi" in which all the wafers of 
Nevaila, with a few trifling exceptions, are swallowed np. The eastern summit breaks 
down quite preoipitouHly to the east into the valley of the Car8:>n, some of tht* branches 
of which river rise in the little valleys of Hope, F^ith, and Charity Just east of Carson 
Phas. Tht) western summic slopes graduMlly to the west, all its waters from Carson 
Pass to Summit Station on the Central Pacific Railroad (some 43 miles) being collected 
into the Auierican River by its south, middle, and north forks and their various 
brandies, by which, as might be expected, numerous valleys and deep cafions are 
formed. 

It was not nntil the 14th of September that the party moved into the area assigned 
to it, when camp was made at Glen brook, on the east shore of Lake Tahoe. The route 
followed from Carson was over the King's Ctifiou road, which, winding np the slope 
of tlio eaMtern summit until it attains an altitude of some 2,500 feet above oar camp in 
Kagle Valley, descends to the lake, giving grades practicable for heavy teams. Another 
route between Carson and Glen brook, known as the Clear Creek route, and used by 
the Lake Tahoe stage-line, joins the first mentioned at th») summit. A steep grade ou 
this road not far fn)m the buniroit causes the King's Cafion route to be preferred for 
lieavy teaming. The stage-ronte is about a mile aud three-quarters shoiter than the 
otlier, by which the distance is about fifteen and a quarter miles. Travelers by either 
rente pay toll at the summit. 

Gi en brook is very prettily situated on a small bay abont the middle of the east 
fthore of the lake. A brook flowiug through a deep and shady glen empties into this 
bay and gives the place its name. Settled in 1860, it was the first place of any per- 
manence on the lake, and is now the prinripal village, claiming some fonr hundred in- 
habitants. It is the center of the Lake Tahoe lumber-trade and possesses four saw- 
mills and a planiug-mill. The saw-logs are floated herefrom lumber-camps on the 
north, west, and south shores of the lake, and I was informed that abont 25,000,000 
feet of sawed lomber are annually turned out. The principal markets are Virginia 
and Gold Hill, the great miniug center of Nevada. The lumber is now carried to the 
top of the eastern summit by means of a narrow-gauge railroad built in 1875. As the 
grade of the wagon-road from Glen brook to the summit is about 290 feet to the mile, 
the railroad avoids this by running some three miles north of Glenbrook, then ascends 
the slope by a zigzag, the general plan of which would be a flattened aud distorted Z. 
Tiie angles of the Z are arranged as the oVdinary railroad Y, and thus a considerable 
diflerenoeof level is overcome by moderate grades. From the summit a flume between 
Hand 10 miles in length rnns down the Clear Creek C::rion,and bv this fire-wood or 
Innilier can be delivered within a mile of Carson. Received here by the cars of the 
Virginia and Truckee Railroad, it can be carried to the points where it is wanted. 

One of the first objects to strike the eye after reaching Glenbrook in a niominent 
mn»H of basalt Jnst to the south, which Wars the interesting name of Shakespeare's 
Clitt*. A moment's careful inspection will show on an almost vertical escarpment not 
iar from the summit a mass of greenish-gray lichens standing ont plainly against the 
dark snrface of the rock. A glance at this will without anj' stretch of the imagina 
tioii transibrm it into a truly striking resemblance to the head aud bnst of the great 
]K>et aa seen in profile; the high forehead, massive brows, and pointed beard being 
wonderfully reproduced. This was plainly vinible from our camp in the neighborhood 
of a mile to the north. Situated at>out the middle of the eastern shore, and not half a 
mile from it, with an altitnde of some 800 feet above the lake, the clifl* affords a fine 
panorama of the entire western aud the greater part of the northern and southern 
nhorea. Of the lake itself 1 attempt no description, as that will be found in full in the 
renort of the geologist, but the following facts in connection with it may be of interest: 
The geographical position of the lake is well fixed by the oue hnn Ired and twen- 
tieth meridian of west longitude transversing its length, and the thirty-ninth parallel 
of north latitude crossing its southern end. It« developed shore-line may be set 
down in round nnmbers at 70 miles, and its superficial area at about 188 square miles, 
of which two-thirds lies in California, the remainder in Nevada. Five counties border 
upon it: Washoe, Ormeby, and Douglas in Nevadi; Eldorafloand Placer in Ciltfornia. 
The principal settlements are Glenbrook, on the east shore, Rowland's, on the south, 
and Tahoe City on the west. The others are McKinnej's, on the west, near Sugar-pine 
Point, Yank's on the south, and Hot Springs on the north shore, and State-liue Point. 
At all these points accommodations may be found for tourists. During the summer 
and fall Tahoe City is connected with Truckee on the Central Pacific Railroad by a 
daily line of stages carrying passengers and mails, while Glenbrook is similarly con- 
nected with Carson. A small steamer makes a daily tour of the lake, touobiug at all 
the places mentioned. A stage is also sometimes run between Hot Springs and Truckee. 
A ^ood road connects Glenbrook and Rowland's, whence a moderately good one runs to 
Yank'H. Thencn to McKinney's there is a trail, very bad, near Emerald Bay, and from 
Me Kinney's to Tahoe City there is a road. A rough trail^ passable for riding or pack 







^ 



1280 REPORT OF THE CHIEF OF ENGINEEBS. 

animals, connects Taboe City, Hot Sprin^^s, and Glenbrook. Finding at Glenbrook an 
excellent campinf^-f^ronnd and good feed for the animals, it was decided to make a 
main camp here and study the features of the eastern snnimit by det.>nrs to the aoiith 
and north. Accordingly, on the arrival of the topographer at this camp, a trip was 
made to the soutb, and a main station established on a well-deHned point, showing 
well from the stations in the neighborhood of the base, near Virgin a City. About this 
time, a*so, a second small party, in charge of the geologist, was ordered to make a trip 
around the lake, putting up signals on points along its borders, which might be of na- 
sistance in ebtablishing the shore-line, and at the same time obtaining reliable iufor- 
mat 'on concerning the trails and roa<ls about the lake. 

Tbe work along the range to the south having been completed as far as thonKht 
necessary from this camp, a cletonr was made to the north. Daring this trip the narrow- 
gangH railroad already referred to was surveyed and the lake shore meandered far 
enough to the north to be connected with without ditiioulty on the home trip. 

A main criangulation station was also made and the topography of the range finished 
as far as possible to the northward. Marlette Lake was likewise visited and sarveye<1. 
This little lake is beautifully situated in a basin just west of the main ridge, and cousid- 
erable interest attaches to it from the fact tha^ it is the source from which the Virginia 
Water Company intend drawing their supply. It is easily reached by a very fair wa«;on- 
road which leaves the stage-road at Spooner's Stal ion, about five-eighths of a mile from 
the snramit. It drains into Lake Tahoe, but by damming its outlet it has been increaMxl 
to many times its original size. It now measures about 1^ miles in length by half a 
mile in breadth, with a superficial area approximating to 300 acres. Our barometric 
observations make its altitude 7,750 feet or 1,548 feet above Lake Tahoe, and high euon«;h 
above Virginia City and Gold Hill (some 16 miles distant in a straight line) to give a 
good head there. In order to got the water across the ridge a tunnel is being pierciMl 
through the granite rock composing it about 3 miles north of the lake where tbe ridgt« 
is narrowest. This tunnel is in a fair way toward completion, and will have a length uf 
J nearly 4,500 feet, with a cross-section of about 6 by 8 feet. Tbe water will l>e led to its 

2 west end by a ditch or flume. On the eastern slope the flume has been built and is ia 

^4 I '• operation, being at present fed by some of the mountain streams of that slope. Pur- 

""t { suing a tortuous course down the mouutain-side until a steep slope is reached, tbe 

CI , 31 flume discharges its contents into a pipe which descends rapidly until it reaches iu 

£j J lowest point at Lake View, on the low ridge separating Eagle and Washoe Valleys. 

^^ ' Following up this ridge for some 5 miles the pipe delivers its waters to a flume which 

• -. • conveys them to tbeir destination, Gold Hill and Virginia. 

Z^ :; Returning from this trip to tbe Glenbrook camp, September 24, we were delayed a 

!;?]'' day on account of its being necessary to discharge the two packers and a cook, whose 

"^ ^. places I was firtunately able to fill without mucb difflcnlty. Meantime the pat-ty sent 

"^ I J around the lake having reported, camp was moved on the 26th to a point near Row- 

r land's, on tbe south shore of the lake. • 

Abtmt 3.3 miles south of Glenbrook the road pass'>s Cave Rook, which is the most 
prominent object on the eastern shore, being easily discernible from our stations on the 
western ridge. It is a mass of purphyritic trachyte rising some 150 feet above tbe lake, 
the road being carried round its base on trestle-work. The rock derives it name fnuu 
a cave extendmg some 30 feet iut-o its side. The top aud sides of this cavern are dark- 
ened by a peculiar pitchy dept)sit similar to that described in full iu vol. v, (Zoolo^^r, 
p. 559,) of the published reports of this survey.* Between 2 and 3 miles farther Zephyr 
Cove is reached, once a popular stage-station, but now desrtrted. 

In the pa' my dsys of staging, before the completion of the overland railroad, the 
road was kept in beautiful coudition, aud sprinkled twice a da3'. Altbough not 
traveled nearly so much as formerly, it is still an excellent road, and a great deal ot 
farm and dairy pnMluce passes over ic to the Virginia markets. In about 4 miles fn)ta 
Zephyr Cove SnialTs Station is passed, at which poiut tbe Kingsbury Grade road crosses 
tne eastern summit, coming oat in the Carson Valley about 3 miles south of Genoa. A 
little less than a mile farther on Kearney's Station is reached. When the the St-ate* 
line was run it was found to pass directly through tbe inn, and it is said that guests 
may dine either iu Nevada or California by simply changing sides at the bible. Toe 
boundary monument on the lake shore near by was visited and brought into the scheme 
of tnangulation. Here we left tbe main road, which continues up the east side of the 
valley, aud took tbe road along tbe sontb shore of the lake to Rowland's, and campetl 
in a meadow near by. Leaving the main party hero, tbe topographer and myi^elf, 
with a small party, started for Freel's Peak, iiad weather and a broken baroiueter 
obliged us to deviate two days to our observAfions here. A small monument and a but- 
tle containing records found on tbe summit showed that the peak had been visitinl Sep- 

* It is worthy of rem ^rk that carerul observations by tbe naturalist of tbe p.irty do 
not confirm the theory taere advanced asc ibing the dt^posit to lizards, but point 
rather to the opiuiou expressed by Prof. Cope, that it is produced by some small inaoi- 
mal, probably tbe 2s^eotoina cincrea. 
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teniber 15, 1^*74, by a reconn ottering trinngulation party of the United States Coaat- 
Siirvey. On tbu completion of oar work here tbe topographer made adetonr into Hope 
Valley, working down tbe valley of tbe Canton almost to Genoa , and returning by the 
Kingebnry Grade, tbns tinisbing the topography of the eaatern snmmit included be- 
tween that road and Uope Valley. Meantime, finding it imposHible to n(H3 the Army 
wagon oD tbe west side of tbe lake, I sent it back to Carson, with xll surplus impedi- 
menta for storage, and bad sufficient stores to last tbe remainder of the season deposited 
at Glenbrook, where was left also tbe wa^on and such team-mnles not used as tiding 
or pack animals. Tbe means of transportation was tbns reduced to ten pack and twelve 
riding ronles and one extra ani'oal. 

Breaking camp at Rowland's we proceeded sonth through Lake Valley, striking the 
main road in al>ont 4^ miles. Following this some 3^ miles, Osgood's toll-house is 
reached. Here the road leaves the Truckee River and winds up the sloi>e8 of the west- 
ern snmmit, which it crosses, descending rbe western slope through tbe cafion of tbe 
South Fork of tbe A»uericaTi, which is here a rapid mountain stnmm. Tbe road crosses 
it by a bridge at Slippery Ford, and soon after passes a lofty and almost perpendicular 
cliff bearing the harkneyed name of •* Lover's Leap." At Strawbeiry Station, a mile 
farther on, tJinre is another toU-honse. Following the main ro.id some 4ui'iles fiirtber, 
^e lell it at tbe Georgetown janction and passed up into tbe mountains, camping at 
Sawyer's Rauche, wiehiu easy striking distance of our objective point — Pyramid Peak, 
in the western summit. Clouds and mists hanging about the peak interrupted our 
work greatly, and kept ns two days at this point. There is a hne stock range here, 
affording pasiurage for several hundred head of cattle. I was inf<»rmed by the propri- 
etor that in the season he produced as much as 125 ponnds of butter a day, though at 
present be was not making more than 60. Tbe stock is generally driven f»ut about Oc- 
tober 15 to winter in tbe Sacranientu Valley. Tbe distance from Sawyer's by road to 
Strawberry is 12 miles; by trail only abimt 3^. The trail is passable for riding ani- 
mals, but dense groves of small trets make it impracticable for heavily-laden pack- 
mules. Locating tbe next main camp at Yank's, on tbe southern shore of Lake 
Taboe. and on tbe west side of Lake Valley, surveys were made of Fallen L 'af and 
Cascade Lakes, and Tallac Peak occnpied for topographical and triangnlaiion pur- 
posett. TbiM peak is a most interesting one, not only on account of its own beauty as 
Keen from tbe lake, but because of tbe beautiful view from its summit. Sitna'ed only 
about 3 miles from tbe lake in a straight line, and fully 3,500 feet above it, the bird's- 
eye view obtained is simply perfect. Tbe Hot Springs Hotel, at the northern end of 
the lake, was clearly visible, as well as tbe houses of the settlements on tbe sonth 
shore. Tbe little steamer, a white speck upon the blue expanse, was seen making iis 
dailv rounds. 

Fallen Leaf and Cascade Lakes, and many others of less size emltowered in trees, lay 
beneath our feet. To the south we<«t Pyramid Peak rears its ruggetl crest, embracing 
between itself and Tallac a deep rocky depression, dotted with numerous pools, and 
known as tbe '* Devil's Basin." 

FalUfU Leaf Lake {l{6 feet above Taboe) is easily accessible from Yank*s by a wagon- 
road which leaves tb» head of tbe lake at Gilhuore's Ranch, and passes on several miles 
farther to a fine soda spring ; from there on a trail leads nearly to the summit of Tallac. 
A herd of several hundred Angora goats find subsistence on the slop^^s of tbe mountains 
boutb of Gilbnoru's Ranch. 

Cascade Lake (330 feet above Tahoe) is oval in shape, and about a mile long, deriving 
its name from a fine water-fall some 250 feet high at its head. For interesting facts 
relating to the glacial origin of these lakes I refer to the report of Mr. Conkling. 

On the 17th of October we lefc Lake Valley and proceeded on our way around the 
lake. In the neighborhood of Emerald Bay the trail is exceedingly st-eep and ditficult, 
and some trouble was experienced from several of the pack-anim ils ndling down tbe 
steep slopes. After leaving here, however, no difficulty was met with. The bay is about 
two miles long by three-fourths of a mile broad, narrowing down at tbe entrance to a 
quarter of a mile. At its extremity is the summer residence of Mr. Ben. Hollailay, jr., 
which is entirely concealed in a grove ol aspen and willow. A more charming retire- 
ment it would be bard to find. 

From tbe north point of tbe bay to Rubicon Point the shore is steep and rocky, but 
the trail from there to McKinney's is excellent. Before reaching McKinney's the trail 
crassea a bold projection known as Sugar Pine Point, from the fine trees of that name 
growing there. A large lumber-camp located here afibrded a good opportunity of wit- 
iies^in^; the mode of lumbering generally iu vogue on tbe lake. Tb*) treen are sawed 
instead of cat down and converted into saw-logs as they lie. These logs vsry from 20 
to 60 inches in diameter, the length varying to suit purchasers, generally between 20 
and 30 feet. Perhaps the moRt interesting feature is the great wtigons on which the 
logs are hauled to the lake. These are made immensely strong, tbe wheels being con- 
strncteil of a section cut from a saw-log, and are from 3 to 3^ feet iu diameter, being 
abon t G inches broad at the tire, and bulging out at the center. The heavy cross-beams on 
tbe wagon-body are furnished with iron stirrups of peculiar construction; in which rest 
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-the ends of heavy planks ased in loadin^^. The wafi^ons are drawn by six or eight yoke 
of oxen. To give au idea of what can be done by these wagons it is a matter of record 
that 14,900 odd feet of lumber in the shape of saw-logs has been placed npon one of 
them. This was popularly known as the *' boss load," and photographs of it caa be 
obtained at Trnckee. 

We took advantage of the lumber-camp smithy to have our mules shod, manyoi 
them being badly in need of it, and while waiting occupied several topographical bta- 
tions in the western snmmit. 

A good trail, opened some years ago by Mr. McKinney, rons from here Xjo George- 
town, crossing a branch of the Middle Fork of the American some eight miles from 
McKinney's, and called by him the Rubicon. From here we moved up the valley of 
Blackwood Creek, containing abundance of fine feed, and camped nearTwin Peaks. The 
weather being excellent, a day sufficed for our work here. To the north we saw several 
fine points, (among them the Needle and Granite Chief,) which we intended to occopy, 
though our hopes of this were somewbat dashed by Mr. McKinne^'s statement that he 
looked for snow every day, and that the probabilities were that in a short time the 
higher peaks would be impaesable. 

Meandering the lake-shore as far as Tahoe City, we moved thence down the Trnckee 
and encamped October 20 at the head of Sqnaw Valley, which drains into that stream. 
This valley is well watered, and produces abundance of fine hay. A cattle-ranch is 
located here, and we found the ranchmen busily engaged in collecting their stock pre- 
vious to driving them out for the winter. They informed us that a trail led oat of 
the valley to the west, passing near the peaks we wished to occupy, while a serood 
trail constructed by them during the summer permitted egress to the north. Wishing 
to ascertain the proximity of the peaks, I ascended a higher point at the sninmit of 
the pass, called Fort Sumter from its peculiar outline, but a heavy mist ooniplettly 
shut out the view. 

The 27th was stormy and rainy, and during the night about 4 inches of snow fell, 
which continued all the next day. The stock was driven out just in the nick of time, 
as the meadows were now covered with about 8 inches of snow. Several bales of baj 
left by the ranchmen afforded feed for the mules^so that I was not oblig»-d to move oat 
^ at once, which I was unwilling to do, as this would be our last chance to work up the 

J topography of this portion of the range. 

y The 30tb, breaking bright and clear, afforded an opportunity of making a fioai 

attempt at the ** Needle,'' or, should this prove impracticable, at least nf making a 
^ topographical station on the high point near the summit of the pass. We foaud the 

p snow deeper than we expected, but finally made the point only to find, however, that 

I the mists, which had been gathering during the ascent, completely enveloped the higher 

peaks, and in a few moments our own, giving us Jast time to catch a tlfeting gliuipse 
•of the Needle, about a mile and a half to the northwest, '^pointing its lean finger to the 
sky '' as if in mockery at our efforts. 

On this trip I obtained for the first time occular evidence that there are deer in these 
tnountains by a well-marked trail in the snow. From this it was evident that the ani- 
mal, driven from the mountains by the snow, had taken a hasty survey of the valley, 
then turned in its tracks and made a rapid exit. I decided to follow its example, and dw 
^November I, after having meandered Bear Creek, which we had passed afew days before, 
'lel^ the valley in a snow-storm. Soon after reaching the Trnckee and Tahoe torupikf 
the soow ceased, allowing the road and river to be meandered as far as Trnckee on the 
Central Pacific Railroad. Learning that Lientenant Tillman was encamped only 
about 4 miles from here, on Prosser Creek, I moved on there to consult him ooncerning 
the connection, of our triangulation. Finding that he and his topographer were absent 
won a trip to Castle Peak, we proceeded to work up the topography nortn of Lake Tahoe^ 
camping in Martis Valley. From here we attempted the ascent of Mount Rose, bat 
found it impracticable from the west. Camp was then moved to Hot Springs, near the 
extremity of the promontory known as State Line Point. This is one of the most 
interesting places on the lake, and the view is exceedingly beautiful, especially at thin 
season, when the mountaiu peaks, capped with snow, contrast strongly with the dark 
pine forests clothing their rugged sides. For the accommodation of tourists, a hotel 
and a number of small cottages have been erected, the water of the springs bein^ 
utilized for bathing purposes. The proprietor received ns \(ith true Californian hos- 
pitality, tendering us free use of the cottages and baths, which kindness we were glau 
to take advantage of. While here the survey of the lake was completed, and connec- 
tion made with the monuments of the California and Nevada State line. Lientenaot 
'Tillman visited us at this camp, and obtained information with reference to poiDt:» 
occupied by ns to the southward. Learning of our failure to reach Mount Rose from 
the west, he determined to attempt the ascent from the north. Of the success of this 
attempt we had the naexpected pleasure of being eye-witnesses. While occupying ^ 
Ihigh point north of the lake and some 7 or 8 miles southwest of Rose we were delightetl 
to observe, through the telescope of our iustniment. Lieutenant Tillman at work. The 
inext day we passed «o«Qr l;he eastern summit, connecting with the work previoQiii^ 
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done, and camped at Franktown, id Washoe Valley. November 9, we reached the ren- 
dezvoa9>camp at Caraoo, where Medsra. Heushaw aud CoDkling were detached from the 
party under orders received fronti you early in the season. We then passed up the 
Carsou Valley as far as Genoa Hot Springs, connecting with work previously done. 
Upon the completion of thio we proceeded to occupy a peak in the range of mountains 
east of Carsou Valley, and known to us as Mount Comn. This is a high point almost 
doe south of the peak, in the same range occupied by Lieutenant fiirnie's party early 
iu the season under the name of Mount Lyons. 

On the way to our peak a meander was obtained of Eldorado Cafion, the general 
•course of which is nearly north and south, its mouth beiog near Dayton on the Carsou 
River. Soft gray limestone occurs near the entrance quite plentifully, aud is burned 
in a lime-kiln at this point. A good tolUroad runs up this cation, and a small stream 
meanders its way through it, crossing the road at frequent intervals. The slopes ou 
either side are bare of vegetation, except now and thcL a little sage or a scrubby pine. 
The lack of vegetation allows one to see easily the fantastic shapes into which the ele- 
ments have carved the rocky sides, but the heat iu summer must be Very great. Near 
the head of this cafion is situated the Virginia City Company's coal-mine, the product 
being a lignite of fair quality. Proceeding onward some 3 miles from the mine we 
camped near the base of what in locally named Mineral Hill,' where lie the springs in 
which Eldorado Creek rises. This hill stands up well when viewed from the neigh- 
borhood of Virginia City, and was observed, I believe, by the party there under the 
name of Como. The point known to us under this uame, however, lies some four miles 
o the southeast, and is considerably higher, being in the main raui^e, which runs nearly 
tnortb and south, and is called in the neighborhood the " Como Range/' after an aban- 
doned mining-town of that name near Mount Lyons. It has also been frequetrtly called 
the Pine Nut Range, after the timber of that name, which was once quite plentiful, but 
which has now been almost entirely cut off for fuel. 

About 28 miles in length, it breaks down on the north into the valley of the Carson 
River, which sweeps round that end, and on the south into that of the West Walker. 
About 4 miles north of us the ridge sends out a spur to the eastward, which drains to 
the north into the Carson, and on the south into the West Walker. Just to the east 
lies a barren, sandy valley containing a small alkaline flat. To the east of this is a 
range of low, sandy hills, beyond which lies Mason's Valley, through which flows the 
main stream uf the Walker River* The eastern slope is quite steep, while the western 
fulls gradually off to the Carson Valley, beiog broken np into valleys and cafions by 
minor ranges and foot-hills. Mineral Hill is high enough to hide the Carson Valley to 
the northeast, but it is visible for nearly its whole length south of Genoa. 

Finishing our work here we returned to Carson by way of the Brunswick Cafion, 
through which runs a fair wagon-road, which crosses the caQon by a bridge at the 
Brunswick Mill, where there is a toll-house. 

Leaving Carson again, the quartz-mills along the river between Empire and Dayton 
were located; then passing through Virginia City the survey of the Geiger Grade, lead- 
ing thence into Steamboat Valley, was taken np where the work of Lieutenant Symons's 
party ceased, and camp was made at Steamboat Springs, on the Virginia aud Trackee 
Railroad. These springs are among the most interostmg in the State, and have been 
known for many years. Clouds of vapor continually rising make them conspicoous 
for several miles. From the name one might be led to expect that the emission of this 
vapor would be accompanied by a sound like that made by the exhaust-steam of a 
western river steamer, but I noticed nothing of the sort. The rocky mound in which 
the springs lie is situated at the base of a spur of Mount Rose. Numerous small pools 
are found on the summit of this monnd, the temperature of the water varying from 
blood-beat to almost boiling. Besides the pools, loug irregular fissures occur from a 
few inches to a foot in width, and extending to a considerable depth. In these the 
water can be seen boiling and bubbling violently, sometimes disappearing entirely, 
then rising to view again. In some of the pools I noticed a white deposit like that 
frequently seen in sulphur springs. The water when cool is perfectly drinkable, and 
is not 8o impregnated with minerals as to prevent the use of soap in washing. A liotel 
has been erected here and has connected with it a commodious bath-housc*, which is 
built directly over some of the fissures above referred to. The springs are easy of ac- 
cess, being by rail only 11 miles from Reno on the Central Pacific Railroad, and about 
20 from Caason. They are considerably resortefl to during the summer on account of 
the medicinal properties of their waters. Steamboat Creek flows a few hundred feet 
east of the springs and empties into the Truckee. Steamboat Valley contains a con- 
siderable amount of arable and grazing land, and widens out ou the north into the 
Tnicke^ meadows. 

Our next camp was at Glendale, a small hamlet on theTrockee, and formerly a sta- 
tion on the old transcontinental emigrant- road. Passing from here np the east side 
of Steamboat Valley along the base of the rauge ninning north from Mount Davidson 
several topographical stations were made on the ridge, and a small portion of the shore 
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of Washoe Lake meandered. Tbo roDdczvoaa-camp was reached November 25tb, and 
the party disbanded. 

We were in the field eighty days, daring which time we traveled in all 1,024 miles, 
of which 654 were meandered. Seven main triangulation stations were occupied, and 
fourteen secondary. Eight hundred and thirty-four stations were made on meander 
line, and one hundred and two three-point stations as checks or for the location of im- 
portant points. One hundred and three cistern -barometer altitudes were o^servetl be- 
sides the aneroid determination at each meander station. The highest point reached 
was Freel's Peak, in the eastern summit of the Sierras, 10,862 feet above sea-level, the 
lowest 4.222 feet, on the Central Pacific Railroad. 

But few sextant latitude observations were needed as checks, since every important 
point conld be located by triangulation. The instrumental outfit of the party was tbe 
same as that generally allowed and needs no special mention. For interesting points 
concerning the natural history and geology of the area visited, I beg to refer to tbe 
ispecial reports of Messrs. Henshaw and Conkling. 
Very respectfully, your obedient servant, 

M. M. Macomb, 
Second Lieulenant Fourth Artillery, U. S. J nay. 

Lieut. Geo. M. Wheeler, 

Corps of £ngineer8f in charge. 



Appendix 6. 
preliminary report on kxamlnation at the comstock lode, by john a. culrcn. 

Virginia City, Nev., June 30, 1877. 

Sir: I have the honor to submit a hhort report of the work in the Washoe miuing 
district during the month of June, 1^77, ic accordance with your instrnctious. Arriv- 
ing on the ground on the 11th day of that month, it was obviously imiK)88ib1e to do 
more in tbe short remainder of the fiscal year than to place and enter upon the prose- 
cution of the work. 

I find that the period of seven or eight years which have passed since the last ex- 
tended study of this region has been the period of greatest activity and greatest change 
the Comstock lode has ever witnessed. The mines have been opened a thons«ind ftrt 
deeper than in 1869, and have changed from a vertical to an inclined system of work- 
ing, in correspondence with tbe change in the dip of the vein. To meet this alter<*d 
condition of things the mines have all established a separate system of hoisting fi>r 
the incline; these are being raised to the head of the incline by a '* giraffe/' and then 
dumped to a car which is run upon the cage and hoisted as formerly through tbe ver- 
tical shaft. None of them attempt to raise the ore by one continuous hoist thron;:b 
both the inclined and vertical shafts. Preparations are now completed in one shaft 
and going on in two others for resuming the extraction through vertical shafts by 
sinking iu the east country-rock of distances in two cases of more than half a mile from 
the outcrop of the vein. 

Changes quite as important have been effected in machinery. The geared pnmpin^- 
engines, which were formerly used by all the mines, have been replaced in iiio^t of 
them by very elaborate and expensive direct-acting compound engines, controlled h\ 
the Davey valve gear, which has been somewhat modified in this region. The pnraits 
are all of the Cornish pattern and are now raising water from depths of 2,000 aud 
2,300 feet. Direct-acting hoisting-engines have also been introdnced at one shafts aiM 
the speed of hoisting increased in those mines which are extracting great quan- ities of 
ore. Self-dumping skeets have taken or will take the place of the ordinary cage ami 
car iu two of the deep shafts. These alterations in the method of working are all ini> 
portant in view of the great depths to which these mines will probably be c:irrie<l. 
The machinery nuw on the grouud is sufficient for depths of 3,000 feet, and the niftUotl 
of working the incline and vertical shafts separately adaiJts it to much deeper sinkii};;. 

Underground engines are used in considerable numbers for pumping, hoisting, auii 
Ventilation, and as these are all worked by compressed air, the mines along this loil<' 
offer probably the most extensive series of air-compressing engines to be found iu auy 
district. They are mainly of two types, the Burleigh and a modified Waring« 

All these changes have produced great effects upon the mining of the district and tbe 
financial fortunes of the owners. As now instituted, the mining industry of Wa»lioc 
presents important opportunities for studying tbe effect and economy of mocleru iuil- 
lug-machinery. 

Ventilation and pumping have become questions of especial importance. The be^t 
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of the vein, and also of the coantry-rock, has on the whole increased, or, at all events, 
bigh t^iiiiperatores have become more common as the workin^^ j^aiaed in dept'li. Ob- 
servatious on this point have been collected, and a system will soon be instituted which, 
it is hofied, will afford valuable information upon the best moans of overcoming the 
beat of t lie mines. 

The de4*ip adit called the Sntro Tunnel has penetrated abont 17,500 feet, and is now 
about 2,750 feet from the lode. It is advancing at a rate of speed which should take it 
to the vein abont March, 1878. It will, however, reach the line of the deep shafts sunk 
in the east country rock some time next month. Its completion cannot fail to have 
important results upon the drainage of a vein that is liable to sudden outbursu of 
wacr in great qnan titles, as the Comstock is. 

The milling of the ores has nndergone some alterations, bnt nothing so extensive as 
ihoaa above indicated in the mining. The latest-built mills are models of convenient 
arrangement and economy. On the whole, the ore which is now extracted is richer 
than any which has been obtained since the earliest period of mining on the Comstock 
vein, and the problem of milling these ores with as high^or a higher, return as was 
formerly obtained from less-rich ores has been successfully grappled with. 

I have thns sketched, in a very general way, the conditiou of the field to which I am 
assigned. My work'so far has consisted in preparing for the observations necessary to 
a study of the ventilation and drainage of the vein and the position of the ore-bodies 
found below the 1,000-foot levels. 

I have great pleasure in acknowledging the courtesy and frankness with which every 
one connected with the mines has received me. No restraint has been placed upon 
investigation, bat, on the contrary, the survey can count upon the active co-operatioa 
of the mining companies, even at some trouble and cost to themselves. 
I am, very respectfully, yours, 

John A. Church, 

Mining Engineer. 

Lieut. Gko. M. Whkeltcr, 

Corps of Engineers f in charge. 



Appendix H. 



QROLOGICAL REPORT ON THE PORTIONS OF WESTERN NEVADA AND EASTERN CAIJFOR- 
NIA BETWEEN THE PARALLELS OF 'S^ .30' AND 3¥* 30', EXPLORED IN THE FIELD- 
SEASON OF 1876, BY MR. A. R. CONK LING. 

New York Citv, Jpril 16, 1877. 

Sir: The area examined is bounded on the north by a line drawn through Truckee, 
Cal.. and Washoe City, Nov.; on the east by the Monnt Davidson Range and theComo 
Mountains; on the south by Job's Peak and Pyramid Peak; and ou the west by^ the 
Western Summit and the Tnickee River. 

Nearly all of this region is covered by granite, with occasional ontbursts of basaltic 
rocks. No fossils are found except at* the State prison quarries, one mile east of Car- 
son City. There is abundant evidence of the former existence of glaciers in the mount- 
ains bordering Lake Tahon. Thermal and mineral springs occur in several localities. 
A fow ore-deposits are found within the area explored in 1876, but only one of them 
possesses sufllcient importance to deserve more than a passing notice. 

Two ridges, running north and south, traverse this section of country. They are 
termed the eastern and western summit'. Lake Tahoe separates the one from the 
Cither. The latter range is more broken up by precipitous cations and minor ridges than 
the fi»rmer. Both the summits are sparingly wooded, from the base to the crest-line, and 
may be regarded as parallel lines of elevation. 

Having given an account of the general features of the area explored in 1S76, 1 now 
prop<»se to take op the geology in the following order : 

1. Description of the Carson Valley and \icinity. * 

*J. Sketch of Lake Tahoe. 

X The ejist^'Tu summit. 

4. The western summit. 

the CARSON valley. 

Then^ are several thermal springs in the Carson Valley within a radius of abont 
I'ifret^ii miles of the capital of Nevada. The most important spriug rises in yellowish 
i*:indstonn alK>ut a milo east of Caisou. The temperature of the water is 111 degn es 
F. A bath-house has been erected at the springs adjoining the State prison. Another 
hot spring occurs in mica slate 2^ miles northeast of Carson.' The water is clear and 
has a tom^Msrature of 120 degrees F. There are several wells about 10 inches deep iu 
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the groond filled with this thermal water. Both these spring oontain snlpheret^d 
hydrogen, a gas generally evol ved in the fissures of rock in a volcanic region. At Genoa, 
14 miles south of Carson, and near Franktown, 10 miles north of the same place, warm 
springs occur. Both houses and hotels have been built at both these localities. I was 
nnable to learn the temperature of either of these thermal waters. I collected quart 
bottles full of water from the above springs for analysis, but upon reaching Washington 
it was found that either the cold weather or careless treatment in transportation had 
resnlted in the breakage of the bottles and consequent loss of contents. 

The greater part of the Caison Vallej belongs to the Quaternary, and there is very 
little rock in sitUf excepting on the eastern side of the valley, where a few minor 
ridges and bnttes of basalt occur. The line of upheaval in these ridges is north and 
south. Beginning on the north, we have a low range of gray granite, which contains 
numerous crystals of black hornblende, and separates washoe Valley from the Car- 
son Valley. Rocky tors of granite ontcrop in varions places on this divide. The 
North Carson Mine occnrs in this ridge, bnt for a description of it see chapter on 
mines. At Swift's Spring, 2i miles northeast of Carson, a ledge of gray mioa slate oat- 
crops. This is the only locality in tne valley where a metamorphic rock is fonnd. J 
did not find the continnation of the mica-slate beds. Olivine incruste a low ridge of 
diorite about .50 feet high and a quarter of a mile long in the east*ern part of the Car> 
t son Valley. A mass of grannlar yellow sandstone about 30 feet thick outcrops at a 

point a mile east of Carson. This sandstone is underlaid by clay, and apparently does 
nut cover more than an acre. Invertebrate fossils are common in the rock, particularly 
the genus UniOf which is oftentimes stained by the oxide of iron. Vertebrate remains 
have also been found, but I was nnable to obtain any. Black mica is sparingly dissem- 
inated through the sandstone. The rock is extensively quarried by the inmates of tbe 
State prison, and is much used for bnilding purposes. The State-house aud railway 
shops of the Virginia and Trnckee Railroad are constructed of this sandstone. Butted 
^ ' ^ of gray basalt, with a porphyritic texture, are fonnd a short distance east and soutb- 

5' 4 east of the State prison. The Como Mountains form the eastern boundary of the Car- 

^ , ,1 son Valley. They are composed of trachyte-porphyry. The height of this range is 

C^ 1 about 8,500 feet. 

r;^ J A bed of soft gray limestone, having a compact texture, occurs near Dayton, and a 

£:*t ' J bed of bine limestone is found near the stage-road about half-way between Carson City 

6!; 9 y and Clear Creek. This rock is burned in kilns at both localities, bnt I was unable to 

p. examine either of the deposit-s of limestone, and hence cannot state the thickness or 

&« .» dip of the strata. 

CT • *9 A bed of lignite occurs about 8 miles due east of the Carson Valley. It lies in the 

Sc ' -' El Dorado Cafion, on the line of Ormsby and Lyon Counties. The locality is known 

^ "* as the Virginia City Company's Coal-mine. A good wagon-road from Dayton renders 

'^^ '. • the mine easy of access. 

^il*^ ' ** This lignite was discovered by English miners soon after the finding of the Comstock 

Lode. Prior to 1865, 9,h^00 tons of brown coal were exported from the mine, and under the 
incorporation of 1872, 21,600 tons were taken out, making a total of 31,400 t-ons Hinc« 
the formal opening of the mine. After 1863 the Virginia City Company suspended work 
for about eight years. Out of the 31,400 tons which tbe mine has yielded, 13,800 tons 
have been burned in Storey County, and the balance at tbe company's hoisting- works. 
The amount of money expended since the re-incorporation of 1872 is $110,000, and 
previous to that time about tbe same sum, making in round numbers the total cost of 
working the mine $220,000. I visited this deposit of lignite in the El Dorado Cauou 
on November V0-, 1876, in company with Prof. W. F. Stewart and Mr. R. M. Dag^rett, 
the superintendent of tbe company. The object of our visit was to select a spot for 
the sinking of a new shaft. After some consultation a locality was decided upon alM)nt 
1,200 feet southwest of the present hoisting-works. Professor Stewart has described 
the lignite beds in detail, and I condense from bis report the following : *^ Tbe coal in- 
dications in Western Nevada generally appear in the Tertiary. There is reason to 
believe that the El Dorado lignite belongs to this age. Tbe mine lies near the bead 
of the cailon. There are two shafts, called respectively the Virginia and Newcastle. 
The former shaft is 420 feet deep, and is the one most used, as tbe hoisting- works an? 
at the mouth of it, while the latter one is bnt 85 feet deep and is now full of water. 
For about ."^OO feet from the surface the formation consists of alternating layers of marl, 
soft, gray sandstones, shales, tire-clay, carbonized vegetable matter, and beds of weatb- 
tsred lignite. Below this is pudding-stone or bowlder clay. There are three vein.sof 
lignite, which are, counting from tbe surface, respectively 16 feet, 15 feet, and 6 to^ 
feet in thickness. Bowlders and volcanic ashes occur between the veins. Pyrite is 
found with the lignite in the form of cubes. In making a section across tbe lignite 
beds from southeast to northwest we have firH granite, then the miscellaneous forma- 
tion containing the veins of lignite, then a dike of basalt, next sedimentary strata re- 
ferred to the Tertiary, and finally an extensive mass of trachyte, which covers tbe 
country for several miles.'' 
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, SKETCH OF LAKB TAHOB. 

Lake Tahoe lies in tbeheartof the Sierra Neyada, at an elevation of 6,202 f<*et above 
the Bea-level. It is one of the larj^est fresh-water lalces in the West, and, unlike many 
other sheets of water, contains no islands. Lalce Taboe is inclosed by twopa:allel 
raiige«t of grayish granite, called respectively the Eastern and Western Summits. 

Lake Taboe is 21 miles long and 12 miles in the widest part. The breadth, however, 
varies greatly, the southern portion being much narrower than the northern. The 
shore-liue is very diversified. The numerous bays, rocky promontories, bold headlands, 
estaaries, and beaohes, oftentimes covered with pebblen, remind one of a miniature 
ncean. Hot springs are found on the north side of Lake Taboe, near Campbell's hotel. 
They rise in granite. Standing on the dock in front of the hotel, the observer may see 
bnbbles of gas in several places rising in the clear water of the lake. Oue spring is in- 
closed by a brick wall about 3 by 4 fi^et. The temperature of the water in this spring 
is 1:^2'^ F. A bath-bouse has been built near the hotel directly over another spring, 
having a temperatnre of 12d^ F. The spriug-water contains sulpbydrio acid. 

Lake Tahoeis remarkable for its great depth. It is probably the deepest lake in the 
United States. There are only two lakes ia Europe that are deeper than Taboe, viz : 
Lago Muggiore and Lago di Como, iu Italy. The shallow water has an emerald-greeu 
color, which is more freqaently observed on the southern and southeastern portions 
of the lake than elsewhere. The width of the emerald-green zone varies greatly. In 
some places this zone is nearly half a mile broad, especially in the shallow water of the 
scmtberu part of the lake. Where the bottom slopes rapidly the emerald-green water 
extends only 100 to 150 feet from the shore-line. The deep water is of elegant nltra- 
mariue-blue color. The transparency of the water is»wonderfu1. According to experi- 
ments made by Prof. John Le Coute, a white object can be seen at a depth of 115 feet. 
The depth of the water at the line of junction of the ultramarine-blue and emerald- 
greeu colors is at least 100 feet. The temperature of Lake Taboe, taken on the north 
shore in November, is 50^ F. This lake does not freeze in winter, and I am inclined to 
believe that there is but little variation of temperature, if any, throughout the year. 
The temperatnre of the deep Alpine lakes is 39* \2 F. at all seasons of the year. People 
living on the borders of the lake rarely bathe in it, even in midsummer. 

Soundings were made in Lake Taboe in November, 1875, by Messrs. John MoKinney 
and Thomas Jackson, two of the oldest settlers in this section of Cabfornia. Tbe ap- 
paratas nsed belonged to the Coast Survey, and was forwarded from Oakland, by Prof. 
Joseph Le Conte. It consists of a bexagoually -shaped plumb attached to a rope about 
one-quarter inch in dia neter. Rhombic pieces of brass are fastened to tbe rope at in- 
tervals of 100 feet. There is a bit of leather half-way between the pioces of brass, and 
the space between each bit of leather and brass is divided equally by a scrap of red 
cloth. By means of this apparatus many soundings were taken along tbe State line, 
which runs through the middle of the lake, and in tbe wesr«rn part of this body of 
water from Emerald Bay to Observatory Point. The sounding-line was not used at 
any place east of the State line. Supposing the reader to be familiar with the outline 
of Lake Taboe, and beginning at the southern end, the first sounding is 900 feet near 
the point where the State line trends to the southeast. Going northwards the depth 
increases steadily. Soundings taken at five localities indicate a depth respectively of 
1,385 feet, 1,495 feet, 1,524 feet, 1,600 feet, and 1,645 feet. The average depth of the 
lake measuriBd along the State line, for 10 miles due north and south, i» from 1,200 to 
1,410 feet. Commencing on the western shore of tbe lake, near Emerald Bay, the first 
Roanding is 750 feet. At Rubicon Point, 4 miles further north, the depth is 850 feet 
near the shore. This is owing to the fact that tbe face of this rocky headland slants 
quite abruptly. At Meigs's Bay the depth is 750 feet, at McConnell's it is 700 feet, and 
Barton's Mills it is 330 feet. A short distance eastward of the two latter places the 
lake deepens rapidly. Midway between the State line and the shore at McConnelFs, 
the sounding taken was 1,506 feet, and at a point a few miles north, opposite Barton's 
Mills, the sonnding-line marked 1.540 feet. Keeping tolerably near the shore we have 
772 feet as tbe next sounding north of Barton's Mill. Tbe last observations to be men- 
tioned were taken in tbe northwestern portion of the lake. In front of Taboe City, the 
depth was fonnd to be 312 feet; a little fnrther east the sounding-line indicated 1,350 
feet, and still further near the State line it is marked 1,504 feet. In general it mav be 
said that while the depth increases in the middle of the lake in going from south to 
north, it decreases in the same direction in tbe western portion. In some places the 
sediment at the bottom adhered to the plumb, aod tbe specimens thus brought up en- 
able ns to form some idea of the lake-bed. Near Emerald Bay mica was fonnd iu tbe 
soundings in considerable qnantities, evidently derived from tbe disintegration of the 
granitic rocks bordering the lake. But tbe most interesting sediment was obtained at 
a point near the deepest part of the lake, 3i miles southeast of the Warm Springs, and 
aboot 3^ miles northeast of Observatory Point. I have examined this sediment with 
the microscope and find that it contains many species of Diatoms. Not being very 
familiar with the protophytes, I sent some of the sediment to Prof. H. L. Smith, of 
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Geneva, N. Y., far iDvestigation. A few days afterwards Profeasoj Smith infonned me 
that lie had identified the following species: CydottUa operculata, C. rotnla^ Pinnula- 
ria tnridis, Kavicula varians, Epithemia lurgida, E, Borex, E. arguSf E, gibba, E. IVoffer- 
manii, Gomphoncma^ dichotomum, G, ien*Hum^ G. hercuJaneumf JSimanlidium uuduJatum, 
FragUana cajyueina, Cocconeit placentula, Kavicula ellipiicdy Cocconema lauceoUitum and 

varietios, Maatogloia , Cymbella , Celosira undulaium. Meloaira ilalica is the 

ccTumonest npf cies. The sediment consists chiefly of it. 

Prof. Joseph Lb Cont^ U'W examined sediment from the bottom of Lake Tahoe. Hp 
informs nie that a few Diatoms are fonnd at a small depth, while the sediment nt great 
depths consists entirely of Diatoms und certain organic particles, which ])nzzle4l htm 
for a long time, as they were much disintegrated. Finally Professor LeCoute rec-tg- 
nized this organic matter to he the pollen grains of conifers. They are blown over the 
lake, sink, and do not decompose on account of the coldness of the water. In closiug 
the chapter on Lake Tahoe I cannot do bett>er than make a brief reference to the ap- 
pearance of the lake in windy weather. During storms it is not uncommon to etH! 
waves 2, 3, and sometimes 4 feet in height. In ordinary weather sutlicieut motion in 
imparted to a row-boat to cause sea-sickness. Even on a, calm day there is a gentle 
undulating movement of the water along the lake-coast. During a tresh gale, tlio 
waves bi^at against the shore with almost as much noise and force as on the Atlantic 
coast. The shore-lim^ is continually shifting, especially on the southern side of the 
lake, where a sand-beach occurs. Scattered along the coast of Lake Tahoe are nnmer- 
ous pebbles, which are wafted by the waves from lUace to place as on a sea-beach. 

TIIE EASTERN SUMMIT. 

This name has been given to the monntala-rango forming the eastern boundary of 
]^ake Tahoe, and extending north and sonth for about 34 miles. My observations were 
confined to the portion of the eastern summit lying between Mount Rose and Job's 
Peaks. The ridge-line of this range is gently undulating, and has a nearly nniform 
height, there being no lofty pinnacles rising above it. Tnere are bnt few precipitoas 
gorges in the eastern summit, and the cafions are regular in form, with the exception 
of Clear Creek Cafion, which is not only very broad and winding, bnt nearly traverses 
the entire range. The main stage-road to Glenbrook runs through the bottom of Clear 
Creek Cafiou, and the western part of the road from Carson City through King's Canon 
extends along the northern side of this cafion. These roads unite at the summit of 
the pass, 7,18(5 feet high, near the toll-gate. From this point a broad wagon-road is 
continued down the western slope of the range to Glenbrook, a distance of 2^ ludes. 
There is but one other pass that is traversed by a wagon^road, viz, the pass between 
G.moa and Kearney's Station. There are several other defiles in the Eastern Summit 
that can be ma<lo practicable for wagons. A wagon-road crosses the range and 
descends on the western slope to the Virginia tunnel. There is a road rtinning to the 
head of the cafion due south of Mount Rose. The topographical features of the 
country would not prevent the prolongation of these two roads across the rauge to 
the foot of the western side. 

The western slope of the Eastern Summit, like other ranges in the far West, is mncli 
steeper than the eastern slope. The entire range is densely wooded, although the tim- 
ber has been removed on the eastern side. As the method of lumbering practiced here 
U somewhat peculiar, a description of it may be of interest. On account of the large 
size of the trees, saws are used instead of axes in felling them. Aft4^r a tree is cat 
down, it is sawed into sections about 5 feet long. Deep holes are bored into th(\se st-c- 
tions with a long-shanked auger, into which powder is store<l, and the wood is blasteil 
in the same manner as rock. There is no arable land on the eastern slope of the 
Eastern Summit, except in Clear Creek Cafion, where a few vegetables are rai.*ted. Tliere 
ate a few small Alpine lakes on the summit of the range. The Twin Lakeff arc s-^arcdy 
worthy of the nanie,*bBing only 400 by 200 feet in area. Marietta or 5>ilver L4ike u 
about half a square mile in area. This lake is partly artificial, its size havini^ been 
increased by damming. A tunnel about 8 by 6 feet in cross-section ruus out of Mar- 
lette Lake. It will be 4,500 feet long when finished and has a southeasterly direction. 
The waters will be conducted from.tbe east end of the tunnel to the CarMin Valley by 
a 6ume. The water in the streams of the Eastern Summit is cold an<l deai*. The 
creeks running down the eastern slope flow through the Carson Plain and empty into 
the Carson River, while those on the western side of the summit empty into Lake 
Tahoe. There are no irrigating-d itches in the Eastern Summit, but the waters of 
several streams are diverted from their natural course and conducted through tiiiincsi 
for the transportation of lumber. The principal flumes in this range are the Clear 
Creek Canon, the Franktown, and the Washoe City. 

The streams in the Eastern Summit are rapid, narrow, and easily fordable. The soil 
of the range is largely composed of disintegrated granite. Numerous spurs diverge 
from the ea^stern slope of this rauge, and extend in some cases far out into the )>laia, 
appearing like buttresses. There are no spurs on the western slope, unless the head- 
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lands and points projeotin^ into Lake Taboe are oonsidered as snob. A p^eiieral 
account of the topo^apbical features alon^ tbe eastern border of Lake Tahoe may be 
appropriately given in connection witb tbe Eastern Sntnmit. Beficinning at tbe nortb- 
east corner of tbe lake we bave tbe seinicircnlar Tmlnian's Bay, wbicb baa for tbe most 
part a sandy beacb. In tbe northeast corner, black ma|;uetic sand occnrson tbe sbore. 
For the next 6 miles tbe banks of tbe lake are steep, and several low promontories 
extend from tbe shore. Jast north of Gleubrook a bold rocky headland projects far 
oat from the general shore-line, and forms a very conspicnoas point in the northern 
half of tbe lake. Gleubrook, tbe most important settlement on Lak^ Taboe, and tbe 
headquarters of the lumber trade, lies in a small bay. There is considerable arable- 
land in this vicinity. A strip of productive land extends back from tbe lake for a dis- 
tance of 2 miles, where it is called Spooner's Meadow. Proceeding south the coast- 
lire is quite nniforin until Cave Rock is reached. This is a very conspicuous point. 
Tbe name is derived from the fact that a cave about 20 feet long and 10 feet high 
occnrHon tbe south side of this projecting rock, which cousints of porpbyri tic trachyte. 
Tberf) are three low, densely wooded tongues of land on tbe eastern side of Lake 
Tabne south of Cave Rock. The shore-line is regular, and sandy for the remaining 
portion of this coast of tbe lake. A good wagon-road follows the eastern border of 
this sheet of water from Glenbrook to Lake Valley. There are no outlying ridges 
l»elon|;ing to the Eastern Summit that run parallel to it. The Eastern Summit is 
bounded on tbe east by tbe alluvial valleys of Carson and Washoe. Tbe low ridge of 
granite that separates thefie valleys may be regarded as a spur of this main range. 
There is no other place between Washoe City and Carson City where rock occurs in situ, 

Tbe Eastern Summit consists chiefly of granite and syenitio granite. A few erup- 
tions of igneous rock bave taken place throughout the range. Beginning at the north- 
ernmost part of tbe range explored by me, tbe first upheaval is Mount Rose, where a 
conical mass of basalt has broken throngh the granite. Many bowlders of this rock 
are scattered over the country for several miles to the east and south. Tbe color of 
the rock is blue, and on tbe summit of Mount Rose the basalt is laminated and ferru- 
ginona. There are no trees within 300 feet of the top of the peak, tbe only vegeta- 
tion being moss and occasional tufts of grass. There are many anticlinal ridges run- 
ning in every direction on tbe west of Mount Rose. Tbe rock forming the summit is 
mucb disintegrated, and the south side, which is quite steep, is covered with debris. 
This peak is 10,820 feet blgb. A spur of tbe Eastern Summit, near Carson, consista of 
trachyte. On tbe western side of the range, jost south of Glenbrook, a mass of feld- 
spathio diorite, about 700 feet high, occurs. It has been called Shakspeare's Olitf, on 
acconnt of a peculiar grouping of the lichens on the face of tbe cliff bearing a strong 
rpHfniblance to tbe profile of thepoft. The north side of this bntte is perpendicular 
balf-way down, with soil and dihris sloping to the valley. Tbe south side contains 
many pillars of tbe diorite, showing the prismatic structure finely. Some of those 
colunins are curved, and of considerable length. Shakspeare's Clitf is 773 feet above 
Lake Taboe. The butte known 21s Cave Rock has already been mentioned. It is about 
ITiO feet high. No igneous rock is found south of this point in tbe portions of tbe 
Eastern Summit explored by me. 

Tbe conical mountains known as JoVs Peaks and FreeVs Peak form the sontbern- 
most limit of this range. These peaks, together with their outliers ou tbe north and 
west, consist of grayish granite. Some of the ridges diverging from JoVs Peaks have 
a serrated outline, and are densely wooded witb pine and spruce. Tbe summits of 
thetse peaks are covered witb loose fragments of granite, while the slopes are dotted 
witb rockj' tors and projecting crags, which present a very picturesque appearance. 
Tbe altitude of these mountains is as follows: FreeFs Peak, io,862 feet; Job's Peak, 
10,Gr>0 feet; Job's Sister, 10,700 feet. In general, it may be said that the ridge-line of 
tbe plateau-like range called the Eastern Summit consists entirely of granite, which is 
lianked in s^eral places by igneous rock', which are usually spurs of the range. The 
average height of the Eastern Summit is about 9,^00 feet. Ore-deposits occur in the 
Eastern Summit, tbe principal of which are the following : 

1. Tbe Montreal mine. This mine is situated about 2^ miles nortbw'est of Carson 
City. It was first opened in lii<70, and has been worked at intervals ever since. A 
tunnel, several hundred feet long, bas been driven in the side of the mountain, above 
which is still another tunnel 150 feet in length. Tbe ore occurs in gray granite and 
quartz rock. The granite is frequently poor in mica. Dark-blue sandstono-veins 
traverse the country-rock. There is but little water in tbe mines. The ore is argen- 
tiferous ; some of it is said to assay as mucb as $1,700 per ton. The main rock form- 
ing the slope of the mountain in which the Montreal mine lies is syenitic granite. A 
small stum ping-mill was in course of erection in September, 1876, and eighteeu men 
were working at that time. 

2. Tlio Emerald mine adjoins the preceding. This mine was discovered in 1874, and 
baa been worked at* intervals since then. A tunnel 400 feet long has been driven in 
tbe granite. The rock is darker within the tunnel than at the surface, where it is soft 
and crnmbling. Tbe ore assays |90 to the ton. 
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X Tbe Clear Creek Ca&oo mioe kxion urn ffae Wi!lUa*s I^adau This mine was 
opened io the aataioa of 1?75. aad ha* been marked mX iaterrals firon Uiat time. Tbe 
vall-roek U granite, Arerlaid br srarnh cUj. Tbe rein raas north 71^ east, and is 
aboat 3 iiret vide. Tbe dip u 37-. There is a tanoel S'M fort loag. and a abaft 75 ftaet 
deep bad beeo «ook. Tbe mineffals found are malacbite. axarite, pjrite, and crjsul- 
line^oartz. Aboat |tX*.i«'.^ ba« been expended oo thia mine, and bat two men were 
vorkioj; lu September, l-^d. Half a mue Ziorthwaid is tbe Woodstock Lode. Tbe 
Teib-matttf-r ruus northeast and «i»othweia. and is expiiaed in a aaiall prospeet-bole. 
Both the Williams and Woodstock Lade« are arj^eotitcffwis. Tbere are several other 
proApeet-boles on tbe rid«:e tvetweea Clear Cre«k and CafBon City, bat no develop- 
meotA of anj aeconnt have been made tbos far. 

4. Tbe Xiaf^ara mine. I did not vi«it this mia>, bat tbe folloviair dc«eription is cod- 
den«#^ from tbe report of Mr. H. E. WbiUfbili f%^ lr7;^-74: **Tbe Xia|pra mine is 
feitoatird north of Kin^fs Canon, and west of Car»»a. Tae vein is incased in slate sod 
ff^elt^, aod ts3U feet wide on the lU>i-foot lereL B-^:«l«i two cnfe«»-«ata on the snrfAce, 
tbere i% a shaft 5 bj 6 feet sank to tbe depth of liPJ feet. A drift aboat 70 feet, roD- 
niD|^ in a w«3i»t«>rlT direction, (the dip of tbe vein beia<! nlmo4t 4a-^ to the west, pitch- 
iof^into th«; bi!K) cotA the Tfin at ab>at 4 J fe^t, aa'l th*n?e raa« 3a feet throagh tbe 
lode towanl tbe west wall. The rock contains from 5 to 30 |>er cent, of copper, whieh 
ISires it a^-eeo color. Tbe copper scbt< lie^esst of tie j^aeis^ io which free i^old \a 
fonod. Tnii» mine h&s gr«>:»d cUy waIK and is, doib:le^^ a true fissnm-vein. A^tsAXi 
of ore from this mine have reached into the haalrt»ds. it is incorporated, and is 
divided into SfWJ'J shares. Ttie extent of this ciaim Is 1^300 feet along the lode.^ 

THB WESTBKX SCMXIT. 

Th'4 term has l»eeo given to tbe ran;;e borderinc Lake Tahoe on the west. The 
2 portions of it explored in l'-76 lie between Pyramid Peak and tbe town of Tmekee, 

^ a distance of abont 35 mileA. The ran:;e rises abmptiy from the level of the lake to 

Hft , r a compamtivelv narrow iierrated ridge-Uoe, and pa-vseA gradually into a series of broaJ 

^ ^ plal<ean-like foot-hills, which extend westward to the Sacramento Valley. 

*** ^ J Tbe Western Samniit i^ composed of several ridg«»s mnning parallel or nearly paral- 

• T ' J lei to each other. Beginning at the southern end, there is the Pyramid Peak R:iogeoa 

T:Z V theextitfUie Went; tbeucouie t.co minor irrv^Qlarriil ;j^s bet ween it and the TallacRjkDj^e. 

». Tbe laiter is of a very pictnres^qne on-line. The canons of the Western Samrait are 

winding and greatly diver^itieil. This range is not dennelv wi>o<led, except al^>ng the 
foot of tbe slopes, and tbe peaks are rocky and barren. Qnaking-aspens grow on the 
eastern »>lope and in Blackwood and Tmckee Cafkoni. There is scarcely any vegeta- 
tion in the upper parts of the range. Some of the peaks are remarkable for the great 
variety of lichens growing on their rocky summits. Black, yellow, gray, brown, and 
red lichens are found on Twin Peaks. White thorn and manzanita bush abound on the 
easterly side of the Western Summit, and a few ferns are scattered hither and thither. 
Tbe principal trees are pine, epmce, and fir. In tbe sonthem part pines attain the 
height of 130 feet. The trnnks of these trees are oftentimes covered with bright-green 
moM for a distance of 30 feet from tbe ground. There is but little arable land in this 
range; S^piaw Valley, Blackwood Cafion, and Taboe City being the only places where 
it may be found to any extent. There are onmerons lakes on the Western Summit ; 
the tnoHt important of which are Fallen Leaf, Casc^le, aod Echo Lakes. The one lirst 
named in situate 1 in the western side of Lake Valley, about 1^ miles from Lake Taho^, 
which is 1V8 feet lower. Fallen Leaf Like is about i mile wide and 3^ miles long. Tbe 
temperature of the water was 54^ F. in O jtober. On the northeast shore of this lake are 
found pel>ble<« of a great variety of rock, such as slate, basalt, granite, diorite, i&c, all 
of which have been brought from the lofty Western Summit. Cascade Laki^ is aboat 
li miles from Lake Tahoe, and lies directly in front of Tallac Peak; but, unlike Faileo 
Ijezf Lake, its discharge-creek has considerable fall, and the surface of Cascade Lake 
is '150 feet above Tahoe. A lumber-road leads from the former to the latter. 

Echo Lake lies between two rocky ridges on top of the Western Summit, about I 
mile from the Placerville road. It is about 1^ miles l«>ng and one -fourth mile broad. 
Tbe southern bank of the lake is lined with conifers aod a few alder bashes. Else- 
where the shores are very barren and rocky. Bedside these just-described lakes there 
are at least twenty others of minor importance throughout the Western Summit. 
These mountain lakelets usually lie in cup>shaped depressions in the granite. 

The iirincipal streams in tbe Western Summit are the south fork of the American 
River and the Truckee River. The former rises near the " Devirs Basin," flows south, 
then southwest, and empties into the Sacramento River. The latter rises at the head 
of Lake Valley, flows northward through Lake Tahoe, just as the Rhone flows throaj^h 
tbe Lake of Geneva, then tarns westward, and finally, after rnpuing northerly for 
several miles, takes a northeastern direction and empties into Pyramid Lake. 
Most of tbe brooks in this range rise on the ridge-line, flow eastward, and empty iato 
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Lake Taboe, tbe more promineDt of which are Blackwood and MoEinpey's Creeks. The 
water of all tbeae streams is cold and clear. 

There are two passes in the Western Bnmmit that are traTersable with vehicles: 
Tbe Placerville stage-road, called the " grade/' on the eastern slope, several miles soath 
of Mount Tallac, which was constrncted ia I860, soon after the discovery of the Corn- 
stock Lode ; the other pass that is traversed by a wagon-road is the cafion of the 
Trackee River, from the town of the same name to Tahoe City. The road runs along 
the south side of the river for 7 miles from Trnckee, when it crosses the stream and 
continneson tbe northern shore to the lake. A wagon-road traverses a spur of the 
Western Snmmit on the north side of Lake Taboe, from Warm Springs to Truckee. A 
road runs np to tbe head of Blackwood Cafion, which might be continm^d across the 
range. A wagon route follows the lake shore from Warm Springs to Tahoe City, and 
thence to McKinney's. There are no irrigating ditches in this range. The topography 
of tbe western shore of Luke Tahoe may be aptly described in the following manner : 
Tbe sonthwestem shore of the lake presents bold and rocky headlands. Emerald Bay 
iH an indentation of tbe coa^t, extending 2^ miles inward. Tbe opening of tbe bay is 
about half a mile broad. Going northward, the shore is tolerably regular, but rises 
abrnptly from the level of the lake. At Rubicon Point a steep rocky promontory juts 
into the lake. From this place to Taboe City there is verv little rock in «*tM, the shore 
being a comparatively level strip of alluvium, witli a sandy beach, and bordered with 
a very thick growth of manzanita as far as Sugar Pine JPoint. The ooast-liue runs 
north, without auy marked features until Meigs's Bay is reached. This is a picturesque 
hight, about half a mile in breadth, which is bounded on tbe north by Sugar Pine 
Point. This tongue of land is the longest in Lake Tahoe, and covers at least 3 miles 
in width, including its sinuosities. On the northern side of this point the shore-line 
trends nearly dne west for a mile, and then northward again, withont appreciable 
curves, to Tahoe City, forming the broad Upson's Bay. At this locality the land bears 
northeast to Observatory Point, a V-sbaped cape jutting far out into tbe lake. Tbe 
coast-line theu runs northerly and curves gradually until it has an eastward bearing, 
forming tbe semi-circular Cornelian Bay. Tbe northern shore of the lake tends gently 
to tbe southeast until the western boundary of Todman's Bay is reached, thus forming 
the rocky promontory known as State-line Point, which divides California from Ne- 
vada. This point stretches ^r out into Lake Tahoe, and diminishes gradually in width 
till the apex consists simply of a row of detached masses of rock, decreasing in size 
until tbe water-level is reached. 

There has been much more erosion and denudation in the Western than in the East- 
ern Sumniit. In tbe former range the gorges have precipitous walls. Tbe slopes of 
many ridges are covered with d^bns. 

The scenery throughout the Western Summit is exceedingly picturesque. The variety 
in the landscape seen from any of tbe high peaks is unique. The rugged mountains 
azure lakes, and windirg cafLous present a scene of surpassing grandeur. There is a 
striking contrast between tbe eastern and western slopes of this range in reference to 
tbe timber; the former being for the most part bare and rocky, while tbe latter is 
densely wooded. 

Sum-, 
paper on 
„ . thor- 

oughly : 

'*^ Between the Eastern and Western Summits lies a trough fifty miles long, twenty 
miles wide', and 3,000 to 3,500 feet deep. This trough is Lake Valley. It was formerly 
occupied by a great glacier rising near Pyramid Peak, filling Lakel^ahoe, and escaping 
northeast toward tbe plains. Some of the ice escaped by Trnckee Cafion, for I have 
found glacial markings on tbe rocks in this cafion. During glacial times the trough 
of Lake Valley, tbe lower half of which is now filled with tbe waters of Lake Tahoe, 
was a great met de glace, receiving tributaries from all directions except tbe north. 
The tracks of the smaller glaciers are more easily traced than those of tbe principal 
one. Of the two snmraits, tbe western is the higher. It bears the most snow now, 
and in former times gave origin to tbe grandest glaciers. Again, the peaks on both 
these summits rise higher and higher as we go toward tbe upper or southern end of 
the lake. Hence, tbe largest glaciers ran into tbe lake at its southwestern side. Be- 
tween this point and Sugar Pine Point, a distance of about nine miles, I saw the path- 
ways of five or six glaciers. North of Sugar Pine Point there are also several. They 
are all marked by moraine ridges running down from tbe summits and projecting as 
points into the lake. Inasmuch as the highest mountains are on the southwesterly end 
of tbe lake, tbe greatest glaciers have been there as well as the profoundest glacial 
scnlptnrings. I need only name Mount Tallac, Fallen Leaf Lake, Cascade Lake 
and Emerald Bay. These three fine little Lakes, (for Emerald Bay is also almost 
a lake,) nestled closely against the loftiest peaks on tbe western summit, are all per- 

* Am. Jonmal, Ser. Ill, vol. r, p. 1S5 ; Proo. Cal. Acad. Sciences, vol. iv, part 5, p. 859. 
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feet examples of glacml lakes. Soath of Lake Taboe extends Lake Valley for fifteen 
miles as a plain gently rising sonthward. Its lower end is bnt a few feet above the 
lake-surface, and covered with glacial drift modified by water and diverHifted, partica- 
larly on the western side, by dSbrit ridges, the moraines of glaciers which contioae 
to flow into the valley or into the lake long after the main glacier had dried np. 

**Fallen Lenf Lake ^//acier.— This lake is Iwrdered on either side by an a<lniirably- 
marked debris ridge (moraines) 300 feet high, 4 miles long, and U to2 miles apart. 
These moraines may be traced back to the termination of the rocky ridges that boand 
the caHan. On the one side the moraine lies wholly on the plain, on the other side iu 
upper part lies against the slope of Mono t Tallac. Near the lower end of the lake asom^ 
what obscnre branch ridge comes off from each main ridge« and, curving round, they 
form an imperfect terminal moraine, through which the outlet of the lake breaks its 
wav. On ascending the canon, the glaciation is very conspicuous, and becomes more 
and more beautiful at every step. Fn>m Soda Springs upward it is the roost splendid 
I have ever seen. In some places the whole rocky bottom of tho caiion is smrK>th, p'>I- 
ished, and gently undulating, like the surface of a glassy but billowy sea. The glaci- 
ation is diHtinct also up the sides of the cafion 1,000 feet above its floor. There can be 
no doubt, therefore, ttiat a glacier once came down this cafion, filling it 1,000 feet, 
scooped out Fallen Leaf Lake just where it struck the plain, and changnd its an;;le 
of slope, and pushed its suout 4 nvles out on the level plain nearly to the present 
shores of Lake Tahoe, dropping its debris on either side, and thus forming a bed for 
itself. In its subsequent retreat it seems to have rested its snout some time at the lower 
end of Fallen Leaf Lake, and accumulated there an imperfect terminal moraine. 

^'Cascade Lake glacier. — On either side of the creek, running out of this lake from 
the very border of Lake Taboe, runs a moraine ridge up t<) the lake, and tb»*nce alonj; 
each 8ide of it up to the rocky points, which terminate the true mountain caiion nliovo 
the head of Cascade Lake. I have never anywhere seen more perfectly-defint^d 
moraines. I climbed over the larger western moraine and found that it is partly 
merged into the eastern moraine of Emerald Bay, to form a medial at least 300 )eet 
high and of great breadth. From the surface of the little lake, the curving branches 
of the main moraine, meeting below the lake to form a terminal moraine, are very dis- 
tinct. At the head of the lake there is a perpendicular cliff, over which the head of 
the river precipitates itself, forming a very pretty cascade of 100 feet or more. 
On ascending the cafion above the head of the lake for several miles I found every- 
where above the lip of the precipice, over the whole floor of the cafion, and np 
the sides 1,000 feet or more, the most perfect glaciation. There cannot be, therefore, 
the slightest doubt that this is also the pathway of a glacier which onoe ran into L^kn 
Tahoe. After coming down its steep, rocky bed it precipitated itself over the cliff, 
scooped out the lake at its foot, and ran on till it bathed its snout in the watora of 
Lake Tahoe, and probably formed icebergs there. In its subsequent retreat it seems to 
h<ive dropped more debris in its path, and formed a more perfect terminal moraine 
than did Fallen Leaf Lake glacier. 

'^Emerald Bay glacier. — All that I have sa:d of Fallen Leaf Lake and Cascade Lake 
applies almost word for word to Emerald Bay. This beautiful bay, alm-^st a lak*^, has 
been formed by a glacier. It is also bounded on either side by moraines, which run down 
to and even project into Lake Tahoe, and miy bo traced up to the rocky points that 
form the mouth of tho cafion at the head of the bay. Its eastern moraine, as already 
stated, is partly merged into the western moraine of Cascade Lake to form a huge 
medi;)! moraine. Its western moraine lies partly agatust a rocky ridge running down 
to Lake Tahoe to form Rubicon Point. At the bead of the bay, as at the head of Cns- 
cade Lake, there is a cliff about 100 feet high, over which tho river precipitates itself 
and forms a fine cascade. Over tho lip of this cliff and in the bed of the cafion al>ove, 
and up the sides of the cliff-like walls, 1,000 feet or more, the most perfect glariation 
is found. The only difference between this glacier and the two preceding is that it 
ran more deeply into the main lake, and the deposits dropped in its retreat did pot 
rise high enough to cut off its little rock basin from that lake, but exists now only as 
a shallow bar at the mouth of the bay. This bar consists of true moraine matter, t. c, 
intermingled bowlders and sand, which may be examined through the exquisitely tr.in.H- 
parent water almost as perfectly as if no water were present. Some of the bowlders 
are of large size. One sees from the top of Tallac Peak the whole course of these three 
glaciers, their fountain amphitheaters, their cafion beds, and their lakes inclosed 
between their moraine arms." 

Professor Le Conte has found abundant evidence of the former existence of a lyreat 
glacier in Lake Valley. Bowlders and pebbles of slate on the north shore of Fallen 
Leaf Lake can easily be traced to their parent rock in the cafion above the lake. These 
pebbles have also been traced along the western shores of the great lake beyond S-igar 
Pine Point to the extreme northwestern shore, nearly thirty miles from their source. 
The Fallen Leaf Lake glacier was once a tributary to a much greater glacier that filled 
Lake Tahoe. Again, Le Conte finds additional evidence of a Lake Tahoe mer de giact 
in the contrasted character of tho northern and southern shores of the lake. The same 
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ohservor states tbat all the otber sierra lakes be has seen certainly owe their origin to 
glacial agency. Lake Tahoe has been partly shaped by the same operation, and traces 
uf glacial deltas are found along the western shore. 

Le Coute thinks careful examination wonld discover the pathways of glaciers run- 
ning into the lake from the eastern summit, but be failed to detect any evidences of 
tlieui. In my own examination of this range I found no traces of glaciers, particularly 
no glacial scratches. There are some bowlders scattered over the eastern side of the 
range that may have been transported by gtaci»rs. 

The predoniinating rock in the western summit is granite. But igneous rocks such 
ns basaltf dioritc, and phonolite have broken throngh the granite in eeveral places. 
Thi8 range may be fitly divided into the Pyramid Peak ridge, the Tallac Peak ridge, 
the Twin Peak ridge, and the ridge north of Truckee Cation. 

Ileginning on. the south, the Pyramid Peak ridge consists chiefly of granite. This is 
the westernmost ridge of the western summit, and its southern boundary is the Amer- 
icjin Fork CaGon, a narrow, wiildy valley with precipitous sides composed of gray 
granite. TL« peak itself is a mass of coarse-grained, yellowish granite, in the form of 
a pyramif^, rising about 300 feet above the vidge-line. The altitude of Pyramid Peak 
is 10.003 feet. The north side of this peak is much steeper than the other sides. Angu- 
lar fragments of granite cover the slopes of Pyramid Peak for a distance of a quarter to 
u half mile from the top. There is a small grass patch on the northeast side of the 
munntain. The eastern declivity of Pyramid Peak passes gradually into the ^'Devil's 
Basiu/' a vast amphitheater of granite, prob«ab]y formed by glacial agency, and con- 
taining a series of lakelrts. A serrated ridge forms the eastern boundary of this ba<<in. 
The rock is grayish granite, with large, dark specks of the same rock disseminated 
through it at the point where the Placerville road crosses the western summit. At first 
sight these spots presented the appearance of hornblende, but oa close examination it 
was found that they were only a darker variety of the granite, although the forms 
were six-sided. This peculiarity of structure was observed frequently in the southern 
portion of the western summit. Abont a mile north of the Placerville road is Echo 
Lake, (7,478 feet high,) which forms the outlet of a lake-basin extending several miles 
to the westward. Numerous islands occur in the lakes of this basin, and some of them 
have a little soil and a few trees. The rock bordering Echo Lake is g ay svenitic gran- 
ite, which is much t aversed by Joints. On the northeast side of tTiis lake a wall of 
granite rises abruptly to a he*ght of several hundred feet, and forms the tiouthern end 
of a mass of the snme rock extt nding north to Gilmore's Cafion. 

Although not strictly belonging to the western summit, a brief description of Lake 
Valley may be given here. The greater part of this valley is Quaternary. There is no 
rock in intu for 4 or 5 miles from Lake Tahoe. A morass covered with coniferous trees 
extends back from the luke about half a mile, and east and west for a mile and a half. 
Lake-weed and eel-grass abound in this marnh, where the water vaiies from 6 inches to 
'.I feet in depth. Mallard ducks and grebes are common. The sandy beach on the 
northern side of Lake Valli^y is lined with alder bushes. About five miles from Row- 
land's, near Barton's ranch, two buttes of gray granite occur. Black mica, limpid 
quartz, and grayish-white feldspar are the constituents of the rock. Th«^ buttes are 
several huudred feet in height, and may be considered as outliers of either the western 
or eastern summits. The country between these buttes is strew<*d with large granitic 
bowlders. At the head of Lake Valley, near Hawley's ranch, dark grayish graphite 
occurs with quartz. A wngon-road runs from Rowland's along the eastern side of 
Fallen Leaf Lake to Soda Springs, two miles from Gilmore's ranch, on the lake. Ac- 
cording to the aneroid, the springs are 325 feet above it. The temperature of the water 
is 46^^ F. The spring-water contains carbo;iic acid, sesquioxide of iron, and sulphur- 
eted tiydrogeu. It is bottled and sold at Rowland's and other hotels on Lake Tahoe. 

TheTallac Peak ridge runs from Gilmore's CaHon to Blackwood Cafion. Between this 
ridge and that of Pyramid Peak are two minor ridges without any name, composed of 
many dome-shaped penksand rocky tors alternating with V-shaped ravines. A vast am- 
pi/itbeater bounds Tallac Peak on the south. The rock is gray granite as far as the 
springs, where it passes into basalt, having a slaty structure. The creek which flows into 
Fallen Leaf Lake has cut a small channel tn the bottom of this basin, in which are a few 
cascades. Ttiere are several lateral cations on the south side of Gilmore's Gallon, which 
rise in rocky terraces one behind another. The western and southern portions of Gil- 
more's C»non afibrd fine examples of Roche» Mouionn^es, The rock is granite on these 
sides of the ca&on and basalt on the northern. A small number of cocifers are scattered 
over the cafion. Mount Tallac is a mass of bluish basalt upheaved through granite. The 
rock shows nearly every variety of structure known to the membeis of the basaltic 
groops. There are both granular and compact species. Some specimens are porphy- 
ritic with compact matrix. Incrustations of olivine occnr in places. Nearly all the 
northeast side ot Tallac Peak is composed of compact basalt. The wall of rock form- 
ing this side rises perpendicularly 700 feet or more from the plateau to the east of it. 
Three detached masses of rock that have undergone much disintegration project from 
the face of the main peak. The jointed structure of the basalt has been favorable to 
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denudation on accoant of the many fissnreB in wbich the water and melted snow freeze, 
thus expanding the cracks till the rock splits and falls. The difference of hardness in 
the basalt is well shown in the northeastern side of Mount Tallac. Isolated crags am\ 
pinnacles stand out boldly from the mountain, while the rock that formerly connected 
them with it has been worn away by the inflnence of the elements. A vast amount of 
tains lies at the foot of the eastern slope of Tallac« Seeds of the white-thorn and man- 
zanita bush have been scattered over this debris and taken root in the rocky soil, tbos 
forming a dense thicket impassable for pack-animals. The southwestern declivity of Tal- 
lac Peak slants gradually to Lake Gilmore, and is covered with nutritious grass, to- 
gether with occasional clusters of trees except for a distance of about 300 feet from the 
summit. Ledges of bine basalt outcrop in many localities on the southern and western 
slopes. The height of Tallac Peak is 9,732 feet. Lake Gilmore occupies the bottom of a 
basin with lofty walls, and is 1,333 feet below the summit of Taliac according to the mer- 
curial barometer. The temperature of the water in this lake is 5(P F. The eastern slope 
of Mount Tallac has been grojved and polished by glaciers. I found fine examples uf 
gla< ial scratch*'B about half a mile from the summit. In some places the face of the 
cliff is as smooth as if cut by a chisel. The southern side of this mountain is exceed- 
ingly steep, and nearly all of it is covered with rocky d^brU, while a solitary conifer- 
ous tree here and there breaks the monotony of the scene. Granite surrounds Tallac 
Peak on all sides except on the northeast, where Lake Tahoe forms the bonndary-Uoe. 
A description of this mountain would be incomplete without a brief reference t^o the 
magnificent view seen from the top. The view is as varied as it is interesting. On 
the one side the entire range of the western summit is visible, while on the other 
there is the broad expanse of Taboe with the eaatem summit beyond. Twenty moan* 
tain-lakes are in sight. Their mirror-like surfaces, reflecting the blue sky form a pleas- 
ant contrast with the somber hues of the densely timbered ridges. The prominent 
features of the country lying in front of Tallac Peak, as far as Emerald Bay, have al- 
ready been mentioned. Near the head of this bay is a knob of granite called the Km- 
^ erald Isle, which is 150 feet high and 300 fef t long, and has the shape of a pear. There \i 

4 a waterfall about 50 feet in height, a quarter of a mile from Mr. Holladay*B bouse. The 

cafion in which the inlet of Emerald Bay runs is very picturesque. It is narrow, 

* windy, and the walls are very steep. Climbing up the ca&on for half a mile frooi 

J the bay I could catch a glimpse through the clusters of trees of several small cascades. 

J At Emerald Bay and from this point northward the rock is gray granite to Sugar Piae 

f Point. Near Rubicon Point the rock contains red feldspar. There are four more peaks 

belonging to the Tallac Peak Ridge, the northermost of which is capped by a sharp 

granite turret. This feature of peaks culminating in rocky tors occurs elsewhere ia 

B the western summit. The ridge becomes very narrow at the head of the creek 

' emptying into Meigs's Bay. From this point to Blackwood Cafion there is no ro.?k tJi 

«ita within from a half to one mile of the lake-shore. The mountain behind McKin- 
ney's Station is basalt, and the slopes are covered with a dense growth of white thorn 
and mausanita. Some mineral indications have been found in the ridge about 1} 
miles from McKinney's and 1,000 feet above Lake Tahoe according to the aneroid. 
The ledge was discovered in July, 1876, and work was begun in September. It is 
claimed by Messrs. N ilea, Bellinger, Sims, and Casey. The vein runs northwest and 
southeast. In September, 1B76, two men were working at an opening in the ledge 7 
feet long and 4 feet wide. No analysis has yet been made of the ore, but it is said to 
contain nickel. On the northeast side of this mountain is Qnail Lake, a body of water 
having an area of about an acre, and 400 feet above Lake Tahoe. Going north wanl. 
the rock is chiefly basalt as far as Blackwood Cafion. Blue basalt occurs at the head 
of this cafion. 

The Twin Peak ridge runs from this point north to Truckee Cafion. Twin Peaks are 
just north of Blackwood Cafion, and consist of basalt and diorite. From the sammit 
of these peaks the observer beholds many V-shaped cafions and serrated ridges. Some 
of the mountains have the dome structure, some are sharp like a knife-edge, others are 
conical, or pyramid-shaped or have the forms of a mesa. Scattered among theae pic- 
turesque ridges of granitic and basaltic rocks arH a few lonely Alpine lakes in cup-like 
basins. Twin Peaks are 2,604 feet above Lake Tahoe. West Twin Peak is formed of 
grayish basalt. The greater part of it is composed of myriads of horizontal prisma 
averaging about 9 inches in diampter, which decrease in size as the base is approached. 
At the junction of the East and West Twin Peaks the rock is dark-blue porphyritic ba- 
salt with white crystals of feldspar. East Twin Peak consists of gray porous diorite. 
The whole ridge from Blackwood Cafion to Tahoe City is basalt, of gray and blue colors. 
Very little granite is found north of this cafion, but south of it as far as Lake Valley, and 
from 200 to 500 feet from the lake-shore, many bowlders of this rock having a rounded 
form occur. The cafion of the Truckee River is formed of basalt. At the beginning 
of the cafion, in leaving Lake Tahoe, the basalt is porous and slightly porphyritic. 
*• There is d^brit on the north wall of the cafion, where several crags of basalt outcrop. 
About a mile from Tahoe City the Truckee River breaks through a mass of pudding- 
atone basalt, that is slightly ferruginous. Many conifers and some quaking-aspens grnvr 



• I 



APPENDIX NK. 1295 

in the Trnckee CaHoDi as well as white thorn and manzanita. Six miles from the en- 
trance of the canon, Squaw Valley is reached. Sqnaw Cre^ flows throngh this Talley, 
which has a broad fertile flood-plain. At the head of the valley there is a steep preci- 
p^c-e with rounded bases. The rock is porphyritio diorite. The southern side of Squaw 
Valley is steeper than the northern. A little farther down the TruckeeCafion is Clsra- 
Tille, the site of an abandoned mining town. Several prospect-holes are seen in the 
north wall of the caAon. In 1863 a popalation of 500 people gathered at this poiut 
amid great excitement. Soon afberward the mines gave out, and it is difficult now to 
find the slightest vestiges of a former settlement. The gold occurred in placer-diggings. 
Beyond Claraville the river takes a northerly conrsB, and the eas( side of the caflon is 
blue basalt as far as Trnckee. Tors of trachyte 30 feet high outcrop along the wet* tern 
side. Near the fish ranch there is a very irregularly formed butte of gray basalt hav- 
ing a laminated strnctiHe. The lamina) are about half an inch thick. The rock on 
both sides of the caflon has undergone much*disiotegration. At the town of Truckee 
coarse-grained gray granite outcrops. It is similar to the ioi;k formix g the greater 
part of the western summit. 

The ridge north of Truckee Gallon is the northernmost on the western side of Lake 
Tahoe. The ridge extends as far as a line drawn through the town of Trucked and 
Washoe Peak. It consists principally of basalt ar d phonolite. At Tahoe City a kind 
of globnliferons basalt occurs on the cliff just north of the post-office. The lower 
part of it has been eroded by the waves ol the lake like a headlard on a sea-coast 
The rock is somewhat ferruginous and much decomposed. It crumbles in the fingers. 
Near Tahoe City porphyritio granite, containing numerous crystals of white feldepar, 
is found. Compact bluish granite occurs at Observatory Point, which is a spur of the 
ridge projecting far into the lake. Beyond this poiut grsy phonolite extends along the 
lake-shore for 2 -miles or more. The remainder of the ridge consists of bluish basalt 
as far north as Boca, and stretching back from the lake for several miles. Various 
spurs diverge from tJsis ridge. The crest lines are often dotted with turrets of basalt, 
and a vast amount of debris is strewed over their slopes. Near Wallace's ranch, 5 
miles southeast of Truckee, I obsei-ved basalt similar to that on Lake Tahoe. A fea- 
ture worth mentioning in connection with the geology of the Western summit is the 
absence of sedimentary rocks. No fossils are found by which one can determine the 
posit ioD of these archtean and igneous rocks in the geological series. 

In closing a report on the geology of Lake Tahoe and vicinity,' a brief reference 
may be made to the lake as a resort ior tourists and pleasure-seekers. Since the com- 
pletion of the Central Pacific and Virginia and Trnckee Railroads, Lake Tahoe has 
become very accessible. A small steamer, carrying the mail, makes a daily tour of the 
lake. There is sufficient hotel accommodation for a large nnmber of travelers. Hote Is 
have been erected at the following points on the lake: Hot Springs, Glenbrook, Kear- 
ney's, Rowland's, Yanks, ^cKinney's, and Tahoe City. The finest scenery is found in 
the southwestern corner of Lake Tahoe, near Tallac Peak. There is no part of the 
United States that surpasses this region in scenery. In my extensive travels on the 
continent of Europe I nave seen but one lake more pictuiesque than Taboo, viz, the 
lake of Luzerne, in Switzerland. Grace Greenwood, writing from California, says: 
** Tahoe is the mobt beautiful lake I have ever beheld. • * • I think Lake Tahoe 
must yet become a great pleasure resort. I have seen no more charming spot in all my 
tours tor a summer's rest and rambling." 

Respectfully submitted. 

Alfred R. Coxkling. 

Lieut. G. M. Whkeler, 

Cotya of Engineers, in charge. 
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REPORT ON THE UTHOLOOY OF PORTIONS OF SOUTHERN COLORADO, AND NORTHERN 

NEW MEXICO, BY A. R. CONK LI NO. 

New Tork City, May 10 , 1877. 

Sir : I have the honor to submit herewith a report on the lithology of the portions 
of Southern Colorado, and Northern New Mexico, explored by me in the field-season of 
1875: 

The majority of the rocks occurring in this region are of igneous origin. They coyer 
large areas on both sides of the Spanish Range. The^most common rocks are dolerite, 
basalt, granite, trachyte, dfnrite, granulite, sandstoneand limestone. Dolerite occurs 
more frequently than any other species ; vesicular dolerite covers large tracts of coun- 
try, as in the plateau bounding the San Luis Valley on the west. Compact bluish 
dolerite is found in the bnttes near Costilla post ofilce, New Mexico, and in the mesa 
northeast of Fort Garland. Olivine is found in the dolerite at several localities. The 
basalt is usually of a blue color^ and varies in texture from compact to scoriaceous. 
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In some places this rock is iccrasted with calcito ; and in the amygdalotdal varieties 
the cavities are occasionally tilled with zeolites. N«*ar the head of Uraca Creek, New 
MexicO| a dark-brown species of scoriaceons basalt occurs haviii}; the cavities elon- 
gated and VKry narrow. A gr^y variety of this rock is found abundantly near Fort 
Union, New Mexico. The diurite has in general a compact textnre, but fM>nstdenible 
variety of color. The granite presents great variety in both color and textnre. Tbe 
various colors of this rock obser\'ed are gray, red, pink, light and dark shades of blue, 
and white; reddish granite is the most common, on account of the tt^bispar of the 
same color being the predominating constituent. The varieties in texture observed are 
compact, granular, and porphyri ic, and the* latter being the most frequent. The 
granite is generally poor in mica, although a micaceou.i variety of this rock oceuni 
Just west of the Moreno Valley, New Mexico. The feldspar porphyry usually prcvnts 
great irregularity in the size of the crystals irabedde<l in th^compact matrix. The 
color of this rock is commonly gray, occasionally inclining to wliit«. Tbe granu':it« is 
in general of a reddish color, and granular in texture. Grauulite and granite consti- 
tute the predominating rocks, in the several mountain ranges from L:i Veta Pass to 
Santa F6. The trachyte presents a compact textnre as a rule, and a c dor varyini; 
frouf light gray to piuk. Tbe sandstone is generally of a yellowish color, and basH 
lioe-gramfd structure. In several localities the rock is ferruginous wben tbe color 
becomes bright red. Near Costilla peak the sandstone passeH iuro a ctiuglomerate. 
The fossiliferous sandstones have been describe<l in the geological repoit. Tbe lime- 
stone is usually light blue in color, and of a compact texture. Thi-« rock covers a large 
tract of country in the eantern portion of tbo area explored in 187.5. Besides the<)«^ 
rocks may be mentioned clay-slate, and hornblende porphyry, both of which occur in 
several localities. 

The paucity of crystaMine schists is remarkable, the only localities being near Tra^^s 

Mountain, on Elizabeth Baldy, and on the eastern side of Antelope Creek, in the \V«-( 

Mountain Valley. A hard siliceous variety of conglomerate occurs near the top of tbe 

sandstone m^sa bonnding tbe Vermejo Valley on tbe west. Tbe matrix of this rock 

4 is dark brown, and contains black and white fragments of quartz. 

_ ** In order to determine with accuracy those n>cks having a texture so compact that 

* - the constituent minerals could not be recognized with tbe naked eye, I have made 

^ sections of such rocks that were deemed desirable to prepare for microscopic examina- 

^ * ^ tion. On account of the betemgeneons texture and opacity of some of the speciuieos 

i 9 of rock, much time and labor have been expeiide<l in preparing theui. In some CiiHwi 

the biittleness of tbe rock rendered it impossible to make a section sutliciently ihiti 

for microscopic analysis. Such was Iriie case with some specimens of tracbyte that 

> • *9 were interrupted by fissures. The rock could be ground on the wheel to a certain de- 

' gree of thinnes«i, after which it invariably crumbled, thus destroyiii<( tbo sectioo. 

Fifty sectiims of rock have been prepared by me, and mounted on glass with Cinaiia 
balsam. The results of my microscopical investigations may be condensed in the fol- 
lowing description : 

No. 139. Diorite, from Rio Hondo, N. Mex., consisting of white plagioclase, and a few 
crystals of hornblende. Much olivine, and specks of magnetite occur as acceSMories. 

No. 144. Basalt, from Rio Colorado, N. Me.x., containing much dissemiuare<l greenish 
oepbeline, )>yruxene, and specks of magnetite. The rook is slightly arnygdaloidal. 

No. 171. lioleritc from Huertano Butte, Colo., consisting of plagiocl^se, augite, and 
much olivine. 

No. 173. Nepheline-doleritefrom westsideof Huerfano Butte, Colo., containing augite, 
oepbeline, and particles of magnetite. The texture of the rock is very compact. 

No. 174. Diorite from Cucharas River, Colorado, composed of hornblende and pla- 
gioclase. Olivine and magnetite occur as accessories. 

No. 190. Syenitic granite from Ute Creek, New Mexico, containing quartz, triclinic 
feldspar, and a few crystals of mica; black hornblende is abuiidautly disseininated. 

No. 205. Basalt, from near Laughliu's Peak, N. Mex., consisting of uepheliae, aogite, 
and some olivine. 

No. 206. Dulerite from East Spanish Peak, Colo., made up of plagioclase and py- 
roxene. 

No. 207. Granite from head of Cimarron Creek, New Mexico, composed of rmldish 
orthoclase, grains of quartz, muscovite, ahd specks of magnetite. A te^v crystals of a 
black mineral occur nhich may be melanit'C. 

No. 20H. Syenite, from Ctenegnilla Valley, N. Mex., containing plagioclase, horn- 
blende and many grains of quartz. 

No. 210. Dolerite, from Rider's CaGon, Colo., composed of plagioclase, many crystaU 
of augite, and specks of magnetite. ^ 

No. 211. Diorite, from near Taos Peak, N. Mex., consisting of hornblende, plagioclase, 
and a few urn ins of quartz. 

No. 216. Dolerite, from San Luis Valley, Cal., oontaining plagioelaso, brownish pyrox- 
ene, and a few particles of mica. 

No. 217. Dolerite, from Colorado Cafion, N. Mez., consisting of crystals of augit«i 
plagioclase, and specks of magnetite. The rock has a porphyritio strncturs. 
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No. 225. Tracbyte, from Rosita, Colo., composed chiefly of plagioclasa and a little 
Batiidine. A few graios of anf^ite aud magnetite also occur. 

No. 227. Truchyte, from Taos Rauge, N. Mex., cousistiDg of saoidlne and plagioclaso, 
with streaks of angite and a few specks of magn*^tite. 

No. 229. Trachydolerite, from head of Moreno Valley, N. Mez., including crystals of 
an<;ite, plagioclase, and irregularly-detiued crystAls of mica, as well a^ black specks of 
niafsnetite. 

No. 2!^. Dolerite, from San Lnis Valley, Colo., containing aogite and many crystals 
of plagioclase. « 

No. 237. Dolerite, from near Gardner, Colo., consisting of large crystals of angite, 
plagioclase, and specks of magnetite. 
No. 239. Dolerite, from Cerro Blanco, Colo., containing plagioclase and angite. 
No. 242. Domlte, from Laughliu's Peak, N. Mex., consisting chiefly of plagioclase 
and a few crystals of augite. 

No. 251. Andesite, from East Spanish Peak, Colo., containing plagioclase, a few 
crystals of pyroxene, specks of magnetite, and dark colored mica. 

No. 2.').5. Dolerite, from Comanche Creek, New Mexico, composed of plagioclase, angite, 
and a few particles of olivine. 

No. 258. Dolerite, from -Costilla Peak, N. Mex., containing crystals of augite, plagio- 
clas<.4, and specks of magnetite. 

No. 259. Dolerite, from East Spanish Peak, N. Mex., consisting of augite and plagio- 
clase. 

No. 2G0. Dolerite, from head of Indian Creek, Colorado, composed of grains and crys- 
tals of plagioclase and angite. 

No. 261. Dolerite, from South Fork of Cncharas River, Colorado, containing angite, 
plagioclase, and a green mineral, which is probably olivine. 

"So. 264. Syenite, from Taos Range, N. Mex., consisting of quartz, crystals of horn- 
blende, plagioclase, and opacfiue particles that are probably magnetite. 

No. 267. Dolerite, from Mureno Valley, N. Mex., containing augite, plagioclase, and 
specks of magnetite. Pyrite occurs abundantly as ah accessory. 

No. 268. Quartz, porphyry from ridge of Qolconda mine, N. Mex., consisting of plagio- 
clase and quartz. 

No. 2(59. Dolerite, from San Antonio Cafion. N. Mex., containing many microliths of 
plagioclase, grains of angite, and spi-cks of magnetite. 

No. 27 1. Granite from bead of Purgatoire River, Colorado, composed of quartz, oligo- 
clase, and a few crystals of mica, and small particles of an opaque mineral that is 
probably magnetite. 

No. 275. Granite, from Taos Range, N. Mex., containing quartz, ortboclase, mica, and 
a few grains of hornblende. 

No. &S, bhyolite, from ridge east of Costilla Peak, N. Mex., consisting of plagioclase, 
some quartz, and crystals of magnetite. 

No. 291. Andesite, from Cerro Blanco, Colo., composed chiefly of plagioclase, a few 
crystals of angite, and many particles of magnetite. 

No. 292. Andesire, from Taos Range, N. Mex., containing a few crystals of augite, 
plai^ioclase, specks of magnetite, aud a little mica. 

No. 293. Dolerite, from Colorado Cafion, N. Mex., consisting of plagioclase, many crys- 
tals of angite, and some olivine. 

No. 294. Dolerite, from Elizabeth Baldy, N. Mex., containing grains of augite, plagi- 
ochise, and magnetite. 

No. 293. Dolerite, from top of Costilla Peak, N. Mex., composed of plagioclase, augite, 
olivine, and crystals of magnetite. 

No. 298. Diorite, from Costilla Peak, N. Mex., cousistiDg of crystals of hornblende 
pl'tgioclase, much olivine, and specks of magnetite. 

No. 299. Diorite, from Walsenburg, Colo., containing plagioclase, hornblende, and 
some dittaeminateu mica. 

No. 301. Andesite, from Uraca Creek, Now Mexico, composed of plagioclase, crystals of 
angite, and specks of magnetite. 

No. 302. Basalt, from tower near head of Cncharas River, Colorado, consisting of 
nepheline, crystals of angite, and particles of magnetite. 

No. 345. Diorite, from a point just west of Laughlin's Peak, N. Mex., containing plagi- 
oclase, hornblende, some olivine, and magnetite. 

No. 384. Dolerite, from Uraca Creek, New Mexico, comprising augite, plagioclase, and 
many specks of magnetite. 

No. ^)^5. Dolerite, from Rio Grande, New Mexico, containing augite aud crystals of 
plagioclase. 

No. 'Ari6. Dolerite, from head of Cucharas River, Colorado, made np of crystals of plagi- 
oclase, angite, and specks of magnetite. 

No. 388. Dolerite, from mesa northeast of Fort Garland, Colo., composed of many fine 
crystals of plagioclase, and well-defined crystals of augite. This rock resembles closely 
No. 233. They are not more than 10 miles apart. 

82 £ 
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No. .'^4. Dolerite, from Costilla CaQon, N. Mex., consiBtiDg of pyroxene and plagio' 
clase. 

I have the honor to be, very respectfully, yonr obedient Bervant, 

Alpred R. Conklikg. 
Lieut. Grorge M. Wheeler, 

Corps of Engineers f in charge. 



Washington, D. C, June 30, 1877. 

The following mriDuscript, prepared by Mr. A. B. Coukling, and 
received too late to be forwarded with the animal report of 1876, is 
herewith submitted. 

Geo. M. Wheeler, 
Lieutenant of Engineers. 



Appendix H2. 

report ox THE FOOT-HILLS FACING THE PLAINS FROM LATITUDE 35° 30' TO 3^ 

APPROXIMATELY, BY MR. A. R. CONKLING. 

Beginning at Las Vegas, New Mexico, which is just east of the foot hills, we have 

the rolling prairie extending as far as Fort Union, 28 miles northeast, withont any 

marked elevation. The foot-hills on the eastern side of the Las Vegas range consist of 

grayish sandstone, horizontally stratified. Upon approaching Fort Union broad niesM 

of moderate elevation lie in front of the foot-hills. These mesas are also composes! of 

sandstone. At the head of the Rio Mora, a grayish mass of eruptive granite has brokeu 

^ through the sandstone. In the vicinity of Fort Union extensive dikes of basalt occur. 

i . r The western limit of the basalt is, according to ray observalion^, at Torquillo, which 

« lies about 17 miles west of Fort Union. Basalt occurs on the plain lying north of the 

I j> fort. It covers the surface as far as Ocate Crater, which is just 13 miles north. With 

;$ the exception of the basaltic lava of Ocate Crater, the basalt is invariably of a dark 

' blue color and scoriaceous texture. Ocate Crater or Mountain is 8,902 feet above the 

sea-level. It is longer from north to south than from east to west. The summit is 
; • • bowl-shaped, with the opening on the west side. The slopes, and even the interior of 

! ^B the crater, are covered with grass, while on the northwestern side there is soil enough 

' to support a small growth of pifions and cedars. The northern slopes of the mountain 

» r^ Ai*6 impassable for animals, but a mule cau be ridden to the summit by*way of the 

\ ^ south side. The land slopes very gradually south of the crater. There is a low bntte 

of basalt on the southwest. The major part of the basaltic lava on the plain of Fort 
Union has probably come from the Ocate Mou- tain. There is much variety in the 
lava of Ocate. The color of the lava varies from bright red to brownish black, and the 
texture is generally vesicular, though also compact and scoriaceous in some cases. The 
reddish lava has so many crystals and grains of white lencite dii>seminated through it 
AS to present a porphyritio structure. Between Ocate Mountain and Fort Union tbere 
is a broad and low mesa of basalt, which is bordered on the west by a mesa of gray 
sandstone. On the southern part of the Fort Union reservation blue limestone out- 
crops, dipping Very slightly to the southwest. Fossil shells, of the genus [noceramas, 
are found in the limestone, which, according to Professor White, are of cretaceous age. 
On the ordnance reservation, one mile west of the post, a well has been snnk t-o the 
depth of 78 feet. The following section will illustrate the geological structnre at thi^ 

place : 

feet. 

Clay..... 17 

Soft yellow sandstone 6 

Decomposed lava ^ 

Basalt .*. 37 

Red volcanic scoria 4 

Sandbtoue and gravel B 

The well adjoins Captain Shumaker's quarters. 



ORB DEPOSITS NEAR FORT UNION. 



. 



There are a few deposits of ore near Fort Union, but none of them are workable. In 
the Turkey Mountains, about 9 miles from the fort, ground has been broken, where 
some malachite, or rather rock stained by green carbonate of copper, has been found. 
There is a single shaft at present, about 30 feet deep, which is partially filled with water. 
The cupriferous rock occurs in a vein 2^ feet wide at the surface and 6 feet wide at the 
bottom of the shaft. The lode runs north and south, and occurs in red sandstone. At 
several other localities ground has been broken in the hope of finding valuable nun- 
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erali), bnt all withont avail. At one time placer-mtniDg was carried on for a few days 
in one of the gnlchee of the Tarkey Mountains. Gold was found in small quantities 
amid intense excitement. By the time a large crowd of miners bad been collected 
abont the spot the placers gave out. It is my opiuion that the gulch was simply 
" salted.'' At Coyote, abont 14 miles from Fort Union, traces of copper have been found 
half a m'le north of the town. Ore was first discovered here in the snmmer of 1866. 
lu the same year a mining company was organized with Kit Carson as president and 
J. B. Collier as vice-prpsident. There was no definite capital, bnt small personal assess- 
nienta were made to begin work. There is a vein about 4 feet wide occurring in gray 
micaceous sandstone, having general direction from northeaHt to southwest. This vein 
contains a little malachite and azurite, and is traceable at intervals for tke distance of 
a quarter of a mile. At one point a shaft 22 feet deep has been sunk. At another 
point, on the ridge near the summit, a slope has been driven about 40 feet in the sand- 
stone rock. Both these places ha<l been abaudoned at the time of my visit. 

Just east of the plain of Fort Union are the Turkey Mountains. The height of the 
ridge above the plain is about 700 feet, and the length is perhaps 15 miles. The mount- 
ains are composed of grayish sandst-me, horizontally stratified, with numerons vertical 
joints. The ridge rnos northwest and southwest, and is much broken up by caQoiis. 
The formation between Fort Union and the Canadian River is both igneous and sedi- 
mentary. Directly northeast of the Turkey Mountains a large number of buttes and 
uiesBs of basalt occur. Most of the buttes are conical in shape and rounded on top, 
but a few have the tnrreted form. Many of the mesas have a perpendicular border of 
basalt abont 10 feet thick, and slopes slanting very gradually on some sides and quite 
abruptly on the others. 

About 15 miles east of the Turkey Mountains limestone outcrops, containing a species 
of ammonitesi which Professor White informs me belongs to the cretaceous. A zone of 
cretaceoos limestone appears to He between the basalt on the west, and horizontally 
stratified sandstone on the east. But my observations in this section of couutry 
were too limited, by the rapid daily marches, to enable me to define the limits of this 
zone either on the north or south. Nearing the Canadian River, sandstone again out- 
crops, containing fossil angiospermons leaves, identical with those occurring in the 
sandstone near Trinidad, about 65 miles farther north. The Canadian River has cut a 
channel in the sandstone abont 300 feet deep. There is a little soil alongside the river 
in the bottom of the caQon. The country lying east of the Canadian is a rolling 
prairie as far as the eye can reach. On the west side of the Canadian the country is 
much broken up by ca&ons and ravines, rendering it well-nigh impassable. From the 
Canadian, our route lay northeast over a rolling prairie, with an occasional low mesa 
to break the monotony of the plains, until the basaltic country in the vicinity of 
Langblin's Peak was reached. Amygdaloidal basalt, with particles of white calcite in 
the cavities, covers the country on both sidr)s of the Santa F6 road, from a few miles 
east of the Canadian River to beyond Lauzhlin's Peak. The geological formation of 
I/%ughlin'sP«)ak is peculiar. It is a msvis of pinkish trachyt*) breaking through a plain 
of baaalt. The monntain is 8,949 feet above the sea. The slopes are covered with 
graHS, and the summit has a depression like a crater. Some of the basaltic bnttes east 
of Laughlin's Peak are very perfect in outline. All of them have a moderate height. 
Sometimes toe buttes are alcered to ridgy, saddle-shapad hills, a form which volcanic 
cones have frequently been observed to assnme by degradation. There are no lava 
bomlis, lapilli, volcanic sand, or ashes, as in the extinct volcanoes of Central France. 
The basalt is usually in aiiu. Very little water occurs in this basaltic country. One can 
travel miles without finding running water, and the only animals seen are occasional 
herds of antelope that roam over the plain. 

On the north side of Laughlin's Peak a mesa-like ridge, with precipitous sides, runs 
north as far as Trinidad, about 28 miles distant. This is the Raton mesa. On the west 
side of Laugblin's Peak a hard, grayish slate outcrops, which in overlaid by a bed of 
loose black shale. The dip of both these rocks is slightly to the southwest. The 
shale outcrops again at a point abont 5 miles west, bnt f was unable to trace the beds 
any fi^rther. A narrow dike of basalt has broken through the shal^ about half a mile 
frorn Ho1e-in-the-Rock. At IIole-in-the-Rock, which by the bye is merely a break in the 
strata tbat has been denuded so as to leave a gap, the sandstone with horizontal strat- 
iticatiou outcrops again, presenting the same lithological character as the sandstone 
in the foot-hills a few miles farther west. No fossils were found. The thickness of 
the exposed strata was not more than 30 feet. On account of the rapid progress through 
this section of country it was impossible for me to define the limits of the sandstone. 
Dikes of baaalt have in many places broken through and sometimes overlaid thissand- 
stone. Mesas of vesicular basalt cover the country for 15 miles west of Laugblin's 
Peak. Tenaja Creek has out a caflon in the mesa, which is known as Bragg's Ca&on. 
Ou the lower part of Teneja Creek a bed of gray laminated slate outcrops, dipping 
very gently to the west. Between this creek and the foot-hills of the Cimarron Range 
tb«) country is rolling prairie withont any rock in situ. The Canadian River forms the 
dividing-Hue between the igneous rook on the east and the sedimentary rock ou the 
west. This refers only to the npper part of the river. The foot-hills from Foit Union 
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to CimaiTOD conaiat of sandetooe, except in the viciait; of Ursca Peak, where Iiasitt 
accunt. 

Accurding to Dd OronC, at the entritnce ot the Ra^ailn V»IIej a marlj-ltmeatnne 
formatiiin uccura near tlie basalt. The limnttoDs is Buitnble for makiDK lime, anil it it 
burned iu limekilns built of liliwks of bivtall. The limestoDe has also been used fur 
bDilding. In tliu enBtrrii pnrC u{ the Maxi'r'll ^rant the same ItiDeBtone fiirmalion 
which untcrupa at the enTrance of the Rayadn Vallev ritouds from a point jniit noni: 
of Amis Ranch to RDck Kaiicb. The breadth of the limestone is about 8 miles, sIdd' 
tbe eaeterlj boniidary nf the tyrant. 

Froio CimarroD to Trinidad the geolojijis qnite simple. Sandstone, of a color titt- 
ing from nhtte to )(raj or yellow, with horizontal atralilicition. covers thia BecEinn <•( 
country. TheHe fout-hilla aro densely wooiled with conifers and mnoh broken npb; 
cafiuns. Various creeks, rising in the Cimarron Range, flow throuKh the fuot-hilli. 
having cnt broad oafions with steep sides. These main oaSons have in turn many lit- 
eral caQous. At Crow Creek, I'J miles from Red River, some invertebrate foaails were 
found. A species of Iiuxeramiu and a fragment of a shell belonging ti 
Budittra were cnllected. According to Professor White these fflssils are 
Tbis fact, together with the occurrence of cretaceous fossils at other localities ielbe 
foot-hills, indicalce that they were formed dnring the Cretaceous age. Seams of lignite 
occur in the sandstoue at various p liutt. Ramains of plants, particularly the leaves 
of augioBpermons treea, are common in the rock where lignite is found. Butil a 
imposvible to determine with certainty tbe age of tbe lignite- beds without some othti 

Snide thaii these fuaail leaves. Prof. J. J. Stevenson, formerly connected with tiM 
eograpbical and Geological Snrveya west of the Hundredth Meridian, haa shown tbM 
fossil leaves are utterly unreliable in stratigraphical geology. I therefore, i 



the uecurreoce nf it 



n that tl 



foot^bilts from Fort L'nion to Trinidad belong ti 

of Trinidad these fossil leaves are very common. A number of apecim< 

lected, but thuy bave not as yet been determinud. It may be stated that among Ibe 

leavM collected are those nf the oak, maple, and poplar. 

As regards the beds of lignite mentioned above, no attempt has been made to woik 
any of tbem, as far as I could ascertain. \l limestone occurred in the immediate 
vicinity of the lignite, the latter could be worked f'<r the purpose of making lime; liitl 
as there is no lignite nearer than .'iO miles to the limuaCone, it is evident that it waulri 
uot be expedient to transport the brown co i! such a ilistancc. The lignite is verj 
brittle. In most places it crnmblfs su easily that it is difficult to colteot a apecimen 
that waa not in the form of powi' ~ 









.he western side of tbe Yormejo CaOon. The fol- 
loile of occnrrenco : 
ff> feet of snndstone. 
3 fret of siliceous conglomerate. 
25 feet of yellow sands tone. 
I foot of lignite. 
30 feet of limouite or hydrona oxide of iron. 
ID feet of lignite. 
SO feet of Handstone. 
lOfeetof limoDite. 
15 feet of lignite. 
75 feet of yellow sandstone. 
100 feet of sandstone covereil by A sandy soil. 
It will be observed that veins of Innonite occorin 
connection with the lignite or browa coal. 

A stratum of bard siliceous conglomerate, about i 

foet thick, runs through the sandstoue near tbe top 

of tbe mesa, about 6 miles north of Vermejo Fosl- 

The rock is flne-graiued. and baa ft brownisb 

IS coal occurs at Trinidad. Theout-croi« 
of tbe coal are either in the Raton plateau, jnstsouih 
of the town, ur on tbe west, 4 miles from the tevD. 
on tbe south hank of the Pnrgatoiro River. Be 
principal liepoait of coal occurs at a paint 3 mitet 
south of Trinidad, near the Santa ¥i road. Tbr 
vein runa north and south, aud has a width varyiiii: 
from !l to 12 feet, with an average thickness of 5 fcri 
accordiog to tbe statement nf Mr. Jiinies, the sn, 
intendent of tbe mine. This vein ia traced fur a leiigtb of 2 miles on the north, an J 
ontcropHon the north side of the Ralon Honntnin. The coal is underlaid by a W»f 
yellow sandstone. A layer of limoniCo about 2 feet thick overlies the coal at the place 
where it is mined. The coal is said to be free from pyrites. 
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According to Mr. James, there are nine good workable veins of coal in the vicinity 
o£ Trinidad, all of which have the same general direction. The coal is mined wiih the 
ordinary pick, and carried ont in a hand-car running on a tramway. A tunnel about 
5 feet wide, and not high enough to allow a man to walk uprightly, has been driven in 
the mountain to work the coal. This tunnel is abont 150 feet long. The coal is sold 
for $1.^)0 per ton at the mine. Coke is made and sold for $6 per ton at the mine. The 
coke is transported in ox-t'eams to Denver, where it is soJd for $19 per ton. At the 
time of my visit (June, 1875) but three miners were working at the mine. This min- 
eral property is said to be owned by the Denver and Bio Grande Railroad Company. 
The V ein of coal outcropping on the Purgatoire Biver. 4 miles west of Trinidad. iH about 
4 feet thick, and underlaid by shaly saudstime destitute of fossils. Tlie coal is some 
25 feet above the level of the river. The strata dip gently to the west- at this point. 
But little work has been done at this locality. There are a few abandoned openings 
of coal. Limonite outcrops on the Santa F6 road within 3 miles of Trinidad, but none 
of the iron-ores in this vicinity have been worked yet. Labor is cheap and abundant. 
A writer in the New York Sun states that there are 1,000 square miles of coal in the 
neighborhood of Trinidad, and now, (1876,) since the Denver and Rio Grande Railroad 
is completed as far as this town, there appears to lie no reason why Eastern and Cen- 
tral Colorado cannot be supplied with coal from Trinidad. As regards the age of this 
ooal I am in doubt. It is either Tertiary or Cretaceoas, but which of these I am 
noable to say. 

Fossil leaves are abundant in the sandstone a few miles from Trinidad, but I have 
already stated that these leaves are not reliable. No invertebrate fossils were found 
within less than 30 miles from Trinidad. But as the foot-hills on the eastern side of 
the Spanish Range belong to the Cretaceous age, according to my observations, it is 
possible that the foot-hills containing the Trinidad coal belong to the same period. 
However, I am not Justified in expressing an opinion on this question. 

THE COAL OF THK MAXWELL LAND-GRANT. 

What I have written in the succeeding pages abont the coal of the Maxwell gran^> 
haa been translated from the pamphlet of Messrs. De Grootuind Le^mbrnggen, published 
in the Dutch language, at the Hague, in 1874. My imperfect knowledge of this foreign 
tongae has been a constant drawback to me. Still it is believed that some interesting 
facts will be found in the translation. It is my opinion that this coal belongs to the 
Cretaceous age, reasoning from the fact that I have referred the foot-hills in which this 
coal formation occurs to the same age. I have been unable to And any expression of 
opinion on the geological age of the coal in the above-mentioned work. I will now 
quote the principal part of the description of the voal formation given by Messrs. De 
Groot and Leembruggen : 

'*The coal formatiou extends from the Cimarron River northward to the northern 
boundaries of the grant in the Territory of Colorado. On the west the boundaries of 
this formation run half a mile east of Ute Creek, along the Pu&il Park, Van Bremmer 
Park, Francisco Pass, and Francisco Park, to the northern limits of the grant. On the 
east the coal formation is bonnded by mesas and by the * plains,' which are covered with 
Quaternary deposits as far as the Cimarron River. On this eastern part of the grant 
the strata of the coal-formation, and the coal-beds occurring therein, lie horizontally, 
while those beds in the western part which rest on metaraorphio rock have a moderate 
dip of at most 10^ to 15^ with the horizon. This coal-field appears to have undergone 

a gentle and slow upheaval. 

« fr • * • • » 

" In the western part of the grant the ridges of hills have a moderate height, the 
range of monn tains is circular, and the valleys, which are likewise circular, pass on both 
sides gradually into the hills. Faults of minor importance have occurred here. Whtn 
one enters the valleys from the eastward a large quarry is presented to the eye, wherein 
the component beds of the coal-formation are exposed in nearly vertical walls. In this 
locality the valleys are wider, and the dislocations in the strata have been the greatest. 
Undoubtedly the coal-formation extends under the plains on the^east, but within the 
grant it does not come to the surface, it being covered with alluvium. 

** In the southeastern part of the grant, granite and gneiss rocks have been upheaved, 
which have partly overlaid the westerly edge of the coal-formation, and exerted a 
favorable influence on the coal occurring therein, but the rocks hav«) also broken 
throngh a part of this coal-formation, and overlaid a region 4 or 5 miles broad. In 
this area the rocks have undergone considerable change, which has resulted in the for- 
mation of qnartzite**, hard shales, clay schist, and sandstone. These metamorphic 
rocks occnr along the western end of the coal-formation, while more westerly the gran- 
ite and gneiss rocks are found, which were the cause of the metamorpbism. We can 
never say with certainty how far the coal-formation extends outside the limit of the 
grant, but it is certain that it extends east from the Spanish Peaks, and that coal has 
been worked within from 2 to 4 miles of Trinidad, in the vicinity of boundaries of the 
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Maxwell grant. The mesas which <^ccnr in the northern and eastern bonndaries of the 
coal-fur (nation consist of basalt, and belong to the Fisher's Peak, a bas-iltic monntain 
that has th« genuine 'trap' form, and, together with the mesas in the northeastern 
part of the Maxwell grant, belongs to the Raton Mountains, which, on the northern 
part of the grant, extend east and west, and continue on the eastward for 26 miles be- 
yond the grant. 

'* The basaltic mass of the mesas in the northeast part of the grant also onterops 
in various little mbsas, but it has tilled besides many fissures in the coal-formation, 
and accordingly comes to the surface in dikes. Wherever this has taken place in the 
coal -formation the basalt has metamorphosed the rock and the coal in the immediate 
neighborhood. In one place m Red River, 7 miles in the valley above the Red River Sta- 
tion, the basalt has brokeu through a coal-bed 2 feet tbick horizontally, overlying 
merely a email part of the metamorphosed coal, and where the basalt has destroye^l the 
coal the space is filled with a basaltic mass. This metamorphosed coal is graphite, in 
some places very pure graphite, that can be developed in r rder to be used for crucibles, 
for greasing tools, or for diminishing friction. The basalt has done but little damage in 
the coal-formation, and it is certain that the rock has been penetrated by the beat de- 
veloped thereby ; it has also co-operated to enhance the good properties of the coal as 
fuel. The coal-beds outcrop^ especially on the western edge of the coal-formation, and 
likewise in all the valleys oi the creeks which run through this formation. There are 
three localities where the coal-beds have been developed and investigated. A deecrip* 
tion of them will now be given. 

" SECTION IN THE POSlL VALLEY. 

'^ Three miles from the plains in the Pofiil Valley, and 5 miles from Cimarron, abont 
6,900 feet above sea-level, a section of the coal is exposed on both sidrs of thu Pofiil 
Creek. The coal-bed is 4 feet thick, and consists of pure coal without bands of clay. 
It is inclosed by I foot top-clay and by 2 feet under-clay. The clay and sandstone beds 
that lie above the coal have sufficient firmness to rest on large openings without cav- 
ing in, while the quartzose clay sandstone that lies under the coal is a very hard rock 
^ that makes an admirable foundation, which never will be exhausted during the work- 

' • ing of the coal. 

*^As regards the properties of the coal of New Mexico, it may be stated that it is 

particularly fitted for the preparation of coke, for use in generating steam, and for 

making iron. This coal is aho useful for smiths' work. It is less fitted for making 

:9 gas. In the valley of the Pofiil clayey spherosiderite is found, apparently derived from 

' 1 the clayetone beds which accompany the coal, whence these lenticular balls of clayt-y 

carbonate of iron have occurred in irhe valley Ijy muaus of weathering. 
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"section in THE VEKMEJO VALLEY. 

• " In a caiion of the Verraejo Valley an important outcrop of the coal-formation is 

found, wherein occur never less than seven large and small coal-beds, and clayey 
spherosiderite, in leos-formed balls, as well as clay ironstone, in thin beds. Euterini; 
this cafion 3f miles in the Vermejo Valley, on the south side, and three-quarters of a 
mile in the cafion, on the nothwest side, the outcrop is seen. The coal -formation has 
here a thickness of 200 feet. The coal is always at least 21.5 feet thick. The fonr 
lowest beds have sufficient dimensions as to be capable of being developed.* The l«>w- 
est of tbese beds contains a mass of coal 7 feet thick. In the second^ bed, counting 
from below upward, occur two beds of iron-ore, the one being carboniferons and the 
other argillaceous. Each of these deposits of ore varies from 2.5 to 3 inches thick, and 
corresponds to the black-band ore of Scotland and South Wales. 

"The third and fourth coal-beds have about the same thickness, viz, 3 feet of pure 
ooal, but clayey concretions occur also. A deposit of claystone, 2 feet thick, lies above 
the fourth coal-bed, in which lens-formed masses of spherosiderite are imbedded. The 
size of the * pennyst.om8' of argillaceous iron -ore, which occur in the previously-de- 
scribed beds, varies from very small to 2 feet in diameter and 9^ inches thick. These 
coal-beds lie horizontally, and are similar in quality to those in the Pofiil Valle3^ 

"SECTION IN THE COTTONWOOD CASON, RED RIVER. 

"In entering the valley of the Red River one sees the ooal-forp[iation exposed at a 
point 4 miles from Red-River Station, (Stockton ranch,) on the south side of th«^ 
cafion. Tbere i s a workable coal-bed 5^ feet thick. This bed is free from clayhtou*- 
concretions, an d lies horizontally. The coal has the same good properties as (hat of 
the Vermejo and Pofiil Valleys. In case railway communication between Cimarron an 
k Fort Lyon and 6rai\ada is brought about, the coal at the alove-ueutioued lucalities 
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can be worked advantageooely on account of the favorable position It occupies. No 
shaft needs to be made for the development of the coal. In each of the three locali- 
ties the coal can be worked by galleries driven into the sides of ca&ons. As regards 
the evolntion of gas, it may be said that, according to present developments, there is no 
reason to dread this source of danger. The value of thette workable coals is highly 
important in this region, which is situated so far from the great North American coal- 
field, and when deep borings shall have been made here the richness of the coula will 
appear to be much greater than we can safely estimate this wealth at the present 
time./ • 

Pro^^eeding north from Trinidad, the country is underlaid by sandstone until the 
Spanish Peaks are reached. Here dikes of basalt and trachyte-porphyry occur. In 
Rydar's Gallon a bed of coarse-grained limonite occurs near the 'w agon-road. 

Near the plaoita of La Molina, a few miles from East Spanish Peak, a dike of basalt 
occurs, having a height of 25 feet and a width of 5 feet. It runs northeast and south- 
west, and has broken through the yellow sandstone. As far as my observatious go, 
this is the only basalt near the Spanish Peaks. At Walseubnrg and at Fisher's Peak 
this rock of course is found, but between these placus and East Spanish Peak I ob- 
served no basalt, except at the locality mentioned above. 

In the plain lying northeast of Trinidad a few bnttes of basaltic rocks are found. 
Near the Santa Clara Creek I noticed two buttes of hornblende-porphyry, having a 
granular texture. 

At Walsenburg, on the Cncharas River, a bed of coal occurs. The locality is on the 
west side of the river. As my visit at Walsenburg was so short, I was unable to ex- 
amine this deposit of coal, and therefore merely mention the occurrence of the min- 
eral. No attempt had been made to work the c^ml at that time, (June, 1875 ) It is 
possible thttt this coal may belong to the same age as the coal of Trinidad. There are 
several low ridges of basalt running north and south near Walsenburg. 

Twelve miles east of the town an isolated bntte of basaltic rocks occurs in the midst 
of the plain. It is called the Orphan Peak, or Cerrito del Hnerfano. The main part 
of the butte consists of granular diorire, while on the west side a mass of compact 
basalt outcrops. This butte is about 200 feet high and 200 yards long. It is longer 
from north to sonth than from east to west. These detached masses of igneous rock, 
lying east of the Spanish Peaks at distances varying from 20 to 25 miles, were evidently 
upheaved toward the close of the elevation and formation of the main range. Lat- 
eral vents existed in the earth's cnist through which the basalt was erupted. The 
numerous dikes of trachyte and hornblende-porphyry on the eastern and northern 
sides of the Spanish Peaks, and on the eastern side of Sherp Mountain, bear evidence 
of the vast amount of igneous action that has played a very important part in shap- 
ing the physical features of the country. These dikes of rock are in general not moro 
than 100 feet high. They run in all directions, especially in the vicinity of the Span- 
ish Peaks, whence the dikes radiate like the spokes of a wheel. Near ihe head of Bear 
Creek two of these walls run at tight angles to each other. The country lying east of 
the Hnerfano and north of Badito, which borders on the region traversed by dikes, has 
been described in the annual report for 1875. 
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REPORT ON THE ORNITHOLOGY OP PORTIONS OP NEVADA AND CALIFORNIA, BY MR. H. 

y^ UEN8HAW. 

United States Engineer Office, 
Geographical Surveys west of the IOOtii Meridian, 

jrashingtorif D, C, April 15, 1877. 

Sir: I have the hou'^r to transmit the following report upon the ornithology of the 
region visited by me during the field-season of 1070. 
Very respectfully, your obedient servant, 

H. W. He.xshaw. 
Liieut. Geo. M. Wheeler, 

Corps of EngiueerSj in charge. 



My opportunities for investigating the bird fauna of this region began in the vicinity 
of Carson City, Nov., dnring the last week of August. The rendezvons-camp cstab- 
lislied here continued till September 15. Up to this date most of my time was occupied 
in making collections in natural history, such points being visited in the neighborhood 
of Carson as were accessible by daily trips. The party, in immediate charge of Lieu- 
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tenant M. M. Macomb, to which I was attacbed for the season, left Caraon on the 15th 
of September, and from that date till the termination of my field-work, except a period 
of ten days from November 10 to the 20th, which I spent at Carbon, I was occupied io 
the immediate vicinity of Lake Tahoe, or in the mountains lying contiguons to it. It 
will tbns be seen that the sea^^m's resnlts fall nnder two distinct heads, according as 
they were obtained in the valleys to the east of and adjoining the main chain, or were 
derived from observations in the mountains. In presenting lists of the birds observed, 
with ^uch notes as I was able to gather, I have thus divided them. In connection with 
iny work it is pleasant to be able to speak of the assistance and co-operation so cordiallj 
extended to me by the officer in charge, as well as by the remaining members of the 
party. Fnrthemiorp, I have to grateCnlly acknowledge the substantial assistance re- 
ceived from Mr. H. G. Parker, of Carson City, Nev., not only in the shape of rare birds, 
the resnlts of his enthusiastic labors, but also for much information concerning the 
haunts of birds, which bis thorough acquaintance with the country enabled him to 
supply. 

By the last week in August such of the birds as still remained in the neighborhood, 
and which do not winter here, had either congregated in flocks or were in the act of 
assembling, preparatory for their departure in search of a more congenial winter cli- 
mate ; while nut a few of the lees hardy species, as the tanagers, orioles, grosbeaki), 
&c., had already taken their leave ; hence a very considerable number of species that 
are common to the region as summer visitants were not seen at all by us ; from which 
fact it results that our list of the birds no'iceKA during the season is very far from being 
a complete enumeration of the actual number of species belonging to this region. 

The valley, on the west side of which Carson City is situated, does not possess, owing 
to the almost complete absence of timber, the natural characteristics which serve to 
attract a great nnmber of species of birds. 

Along the banks of the Carson River, and fringing the borders of the other small 
streams, especially where they debouch from the mountains, is found a limited amoont 
^ of shrubbery, whicb serves to invite and give shelter to the species that usually fre- 

quent similar localities. The remainder of the valley, not lying close enough to the 
streams to admit of irrigation and cultivation, is clothed only and everywhere 
with sage-brush and grease- wood, and is inhabited by but a limiteti number of the 
feathered tribe. The foot-hills and eastern faces of the mountains immediately over- 
looking the Washoe and Carson Valleys were formerly covered with a dense pine 
forest, which closely hemmed in the valleys. Within a few years this has been en- 
tirely swept away, leaviog the bills comparatively, and in some places absolutely, 
dennded of vegetation. As a consequence, most of the wood-loving species that 
formerly extended down to, or even into, the valleys, have retreated upward, and 
now only appear below as occasional stragglers, or in winter. 

The avifauna of the region about Carsou, the mountains being excluded, offers to 
' r our notice little or nothing that is pecnliar, or that will serve to distinguish it from 

that much farther to the eastward. In fact, a large proportion of the forms are those 
common to the interior province generolly, of which the entire eastern pori^ion of Ne- 
vada may be regarded as an integral part. 

It is only when we leave the plains and low open valleys, and ascend into the foot- 
hills, that we begin to meet with any well-marked change in the aspect of the bird- 
life. This change is a somewhat abrupt one, and is quite strictly coincident with the 
line of demarkation between the valleys and the elevated foot-hills, being hence chiefly 
indicated by fhe presence of such species as are pre-eminently mountain forms. Thus 
in the shrubbery skirting the foot-hills, and in the ravines, we find the California jay 
{Cyanocitta var. califomica.) Reaching the foot-bills the mountain-quail begins to be 
numerous.* Still hi^ln^r up the shrubtiery of the mountains was found to be the hooie 
of the curious Thick-billed sparrow (Pasnerella vat, megaryncha,) It is, however, in 
the pine region proper that the change becomes most marked. 

Here are found Tardus usinfatus ; C y an ur a yur. frontalis ; Selaeporus rufus ; Sphyrap- 
icus ruber and Picas albolarvatus. 

All of the above speties are found as regnlar snmmer inhabitants of this region, 
while the woodpeckers and jays are constant residents. 

From the occurrence of these species, which may be regarded as belonging essentially 
to the Pacific province, along this, the eastern slope of the Sierra Range, we may satVly 
draw the line which shall divide the middle from the Pacific province ac tho foot of 
the eastern slope of the mountains, and consider this slope of the main chain as belong- 
ing, so far as its avian fauna is concerne<l, to the Pacific province.! 

*As ascertained by Mr. Kidgway, this species is found somewhat farther to the east- 
ward, reaching the mountains by means of the connecting foot-hills. The fliKrks ap- 
pear, however, to be little else than stragglers, and with the eastern slope of the main 
chain this bird ceases to be common, and the species is soon lost altogether. 

tTwo of the mammals found by uh along this slope also point to the same conclusion. 
The large Spermopilus instead of being the interior form fframmurus is the var. be^'ch^it' 
of the Pacific province. Similarly the small Sciurus is douyhmi instead of rickardwui 
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Below is appended a full list of the Pacific province forms that find their eastern 
limit along the eastern slope of the main chain.* 

I. Species limited hy eastern slope : 

1. Zonotrichia coronaia. Fall migrant. 

2. Passerella var. megaryndha. Sommor resident. 

3. Pipilo var. ore^onus. Resident. 

4. Cyanura yskT, frontalis. Resident 

r>. Cyanocitia var. caH/ornica, Resident. * 

G. Picua albolarvatuB, Resident. 

7. Sphyrapictisruber. Resident in small numbers; fall migrant. 

8. Oreortjfx picta. Resident. 

II. The following Pacific province species find their limit as above in the breeding 
season, but daring the migrations, especially in the fall, they occur mare or less fre- 
quently at points at variable distances to the eastward : 

1. Turdua paUaiii yoT, nanuB, Migrant. 

2. Turdu9 iwainsani v&T. tutulatus. Summer resident. 

3. f Tkryoihorua hewidlni var. ipiUrus, Resident. 

4. Troglodytes hyemaOa YAT. pacifictu. Winter resident. 

5. Helminthophaga celata var. luttsoena. Snmmer resident. 

6. Myiodioctes pusilluB var. pileolaim. Summer resident. 

7. Melwpiza melodia var. heermannL Resident. 

8. Melospiza melodia var. guttata. Perhaps accidental. One specimen in West Hum- 
•boldt Mountains in fall. (Ridgway.) 

1>. Junco oregontu. Resident. 

10. ZonotHchia leucophrya var. intermedia, Snmmer. 

11. iAgcelaius ph4enioeu8 var. gubernator. Summer. 

12. i Nepocatea niger, Snmmer. 

13. t Cha!tvra Vauxii, Snmmer. 

14. Selaapkorua rufa. Summer. 

As noticed above, the fauna of the plains and valleys to the east of the main chain 
is, in respect to its summer residents, indistinguishable from that of the middle pro- 
vince. 

As showing the sharpness with which the line of demarkation is drawn by the Sierra 
Range we are able to note but two species, which may be considered as characteristic- 
ally belonging to the middle province, which, in their range westward, intrude beyond 
the limit assigned and reach into the mountains. These ar^ Carpodacua frontalia and 
Pica melanoleuca var. hudaonica. The first is nunierons about Lake Tahoe, but does not, 
8o far as I could ascertain, reach to the west of the divide. Pica hudaonica scarcely 
tinds its way into the range, but is mostly limited by the foot-hills. A few individuals, 
bowever, were noticed by us on the borders of Tahoe. 

Of the specimens procured along the eastern slope dnring the reason a number have 
proved of especial interest, as illustrating the differentiation which takes place in a 
Npeo'es or variety when found at a point remote from the locality or reeriou where its 
peculiarities attain their maximum development, and which consequently may be con- 
sidered its true home. 

The eastern slope of the Sierras, though belonging, as has been shown, to the Pacific 
province, occupies a somewhat intermt-diate position between the Pacific and Middle 
provinces, and, as it difiers climatically more or less from either regiv>n, its birds might 
be suppcsed to indicate to some extent, in plumage or otherwise, the changes undqr- 
^one in the conditions of environment. Such has been found to be true. This is best 
illustrated in the cases of several birds that are represented by difierent varieties in 
the two provinces. In all puch instances, while tbey are seen to partake more largely 
of the characteristics pertaining to the Pacific forms, they are yet, to a very apprecia- 
ble extent, intermediate,* and, when compared with their respective types from the west 
coast, will be seen to divaricate directly toward the conditions distinguishing the mid- 
dle province forms. Thus the Califurnian Jays {Cyanocitta floridana var. californica) of 
tbe eastern slope not only have smaller bills and feet than coast examples, but their 
colors throughout are decidedly lighter, thus approaching in characteristics the var. 
troodhouaei of the interior, which in its typical form begins to occur only io the east- 
ern part of Nevada. Similar differeuceB, though not carried to the same extent, are 
found in the Steller's jay, in the variety known as var. frontalia, which, thongh con- 
fined to the Sierras, becomes somewhat lighter colored, with smaller bill, at its eastern 
limit than in the Californian coast range on the west. 

* For a number of these, as well as for indications of the character of their occur- 
rence, I am indebted to the admirable list of Mr. Ridgway ; vide Ball. Ess^^x Institntc, 
vol. 6, No. 10; vol. Yll, Nos. 1 and 2; and also in several instances to verbal notes fur> 
Dished by him. 

t These three birds breed in the valleys adjoining the mountains. 
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The Western Orange-crowned Warbler, (Helminthophaga celaia var. luteaccMf) which 
is distiognished varietally, as it occurs on the west coast, oiaiuly by its brif^bter col- 
oration, is here decidedly paler, though still approximating more closely to this than 
to the interior and eastern form, H, celata. The same is true of Myiodioctes pusilliu var. 
pileolatus as compared with M, ptisiUtts. The Song Sparrow of this region, though re- 
ferable to the Pacific type, {Melospiza melodia var. heermanni,) yet very distinctly ap- 
proaches the JIf. y»T,/allax of the middle province, and only a short distance to the 
east of the main chain will be found to merge into the latter. Perhaps, however, io 
no bird is this tendency toward variation better shown than in the remarkable thick- 
billed sparrow, (Pa««ere2/a iliaca var. megaryncha.) In its typical region, the sontbera 
coast range of California, the bill of this bird is enormonsjy developed, till it becomes 
almost misshape'n through its extreme depth. Coincident with this is a cfaan«;eof 
color, it being several sh^es darker than its representative from the interior, P. var. 
achi8tacea. Examples from the eastern slope, though unmistakably of this variety, show 
in the modification of these peculiarities that many steps have been taken toward the 
achistacea form. The colors are lighter ; the bill, though still much larger than is ever 
found in the latter bird, is perhaps scarcely half the size found in extreme examples o! 
P. var. megaryncha. Other species showing a similar tendency might also be cited, all 
having the same significance, viz, a differentiation from the typical condition of their 
respective forms toward the interior type, coincident with their intermediate habiut. 

The small number of species of the Warbler family {Sylvicolidcb) represented in the 
Sierra Range, as remarked by us during the season of 1875 in California, and again the 

Sast season on the eastern slope, as compared with the number found in the Kocky 
[ountains, is a matter of much interest. When the comparison is extended to the 
middle and Pacific provinces proper, nearly the same numerical ratio is found to exist. 
Noticeable as this is in the cases of these two provinces, when a like comparison is made 
with the eastern province, a much greater discrepancy in the number of this group is 
seen. To so great an extent is this true that in a division of the continent into two 
4| longitudinal sections this family would enter as a very important factor of the prob- 

lem, the number of Warblers found in the eastern province, (its divisional line bein*; 
: drawn at about the one-hundredth meridian,) as compared with the western half, beiug 

1 nearly as two to one. No fewer than forty- two species of Warblers inhabit the eastern 

' ^ region. The greater proportion of these occur in the extreme eastern part, being there 

^ distribpted to the several avian faunas that have been marked out from along its south- 

ern border to its northernmost limits. The greatest number of species occur towards its 
northern portions, especially in the AUeghanian and Canadian faunas as restilctcd; 
. > J those whose habitat is northern, visit, of course, the lower faunas in their migratioos. 

> : ] As localities to the westward are noted it will be found that the number of species 

-• diminishes, and several birds are lost sight of ere reaching the Mississippi River. Ou 

I J its western edge the eastern province loses quite a large proportion of its charact«r- 

" istic species, no fewer than fourteen which occur along its eastern half, being absent 

in Kansas. A small percentage of eastern species still iiersist when the middle province 
is entered, some of tnem being found clear across the continent, forming, indeed, the 
larger percentage of the sylvicoline avi-fanna. 

The following is a list of the eastern species that remain when the middle province 
is reached : 

1. ffelmittthophaga celata, 

2. IJendimca ceativa, 

3. Geothlypia trichaa, 

4. loteria virena, 

5. Myiodioctea puaillua, 

6. Setophaga ruticilla. 

Htlminthophaga ruficapilla^ Dendroica coronaia, D. atruifa^ D, maculoaa^ and Seiurua no- 
vihoracenaia have all been found more or less numerously in Colorado and elHewhere 
withip the limits of the middle region. They do not, however, bree<l there, but occur 
only as migrants in spring or fall as they pass to or from their northern summer haontii 
within the eastern province ; hence they are not included in the above list. 

To those enumerated are to be added several species which are characteristic of the 
middle province, in so far at least as they are not found at all within the limits of the 
eastern ; one or two of these occur, so far as known, only as migrants, their proi>er 
habitat being the Pacific province ; several are confined to the extreme southern por- 
tion of the Rocky Mountains ; three only are confined to this province. 

The additional species are : 

7. Helmiufhophaga luci€B. 

8. Helminthophaga Virginia* 

9. Dendroica occidentalia, 

10. Dendroica townaendi, 

11. Dendroica nigrescena. 
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12. Deniroica auduhonii. 

13. Dendroira oHcacea, 

14. Dendroiea gracice. 

15. Geothlypis macgillivrayi. 

16. Setophagapiota. 

17. CardelUna ruhrifrona, 

Helmintkophaga lucice, virginicBf^nd. Dendroiea gmcice, are the only ones belong! Dg ex' 
clnsively to this region. 

Of Dtndroica occidentaliif iownaetidiif and vtgrescena^ the two first coine more properly 
within the Pacific province, as they breed about the Colnmbia River and Northern Sier- 
ras, and only find their way to the Rocky Monntaii s during the fall mif^rations, and then 
to the southern portions of th^ chain. Dendroiea nigreacena is equally an inhabitant 
of both regions. Dendroiea oHvacea, Setophaga picta^ and CardtUina ruhrifrona only occur in 
oar territory in Southern Arizona. This portion of that Territory, as well as the cor- 
responding part of New Mexico, fauually considered, belongs with and is indivisible 
from Northern Mexico. 

Leaving the middle region and approaching the Pacific coast, we find tjiat the num- 
ber of warblers still diminishes, whether we consider the mountains proper, or the low 
coast regions. In this province we find no species which we have not recognized in 
one or the other of the two provinces mentioned, though D, occidentalia and D. towruendii 
are characteristic of this province as summer residents. 

The following is the list : 

1. ffelMinthophaga mficapilla, 

2. Helmintkophaga cetata var. luteaeena, 

3. Dendroiea ceativa, 

4. Dendroiea occidentalia. 

5. Dendroiea tovmaendii. 

6. Dendroiea nigreaeena, 

7. Dendroiea coronata f 

8. Dendroiea audubonii. 

9. Geothlypia trichaa, 

10. Geothlypia maegillivrayu 

11. Icteria virena. 

12. Myiodioctea puaillua xvkT. pileolalua. 

Two inst-ances are to be noted here where birds continuing unchanged as they pass 
from the eastern into the middle province, are in the Pacific region differentiated into 
varieties, namely, Helminthophaga var. luteacena ard Myiodioetea v a.r, pileolata. 

The evident preponderance of the number of species of this group in the Eastern 
United States, taken iu connection with the fact that so large a proportion of the forma 
that occur iu the western half of the country are eastern species, but little changed, or, 
as in most iostaoces, actually the same, and that so few are peculiar to that region, 
seems strongly to favor the assumption that it was in the East that the family had its 
origin, and that few, perhaps none, of the group were indigenous to the West. 

A further consideration of the number of warblers inhabiting the more northern and 
eaatero parts of North America, in comparison with those of the southern parts oi 
Mexico and South America, seems to point to the conclusion that the original center of 
the family was actually in this (the rormer) region, and that it radiated out from a 
comparatively circumscribed area, to become firmly established in and indigenous to 
the sections where it now nourishes. The Canadian and Hudsonian faunas, as re- 
Btricted by Allen, receive a larger proportion of warblers in the breeding season than 
are to be found in any other region of North America of similar extent. 

In his geographical distribution of mammals, Wallace arrivis at a similar conclusion 
respecting the MotacillidcBj (warblers,) giving their probable origin as North-Temperate 
America. 

LIST OF BIBDS OBSERVED NEAR CARSON CITY, NEV., FROM AUGUST 25 TO SEPTEMBER 16, 
AND FROM NOVEMBER 10 TO NOVEMRER 20, 1876, WITH NOTES. 

TURDID-a:. 

1. Turdua migraioriua^ L., var. propinquua^ R. — Nevada Robin. 

Under the above name Mr. Ridgway has recently described a western variety of the 
robin, and has indicated certain differences that obtain in the species as it occurs from 
the eastern base of the Rocky Mountains westward, as compared with examples of the 
bird from the region east of the Missouri Plains. 

The specimens we have seen from Nevada correspond well with his diagnosis of the 
above bird, and, while we cannot consider the forms in question as illustrating ** two 
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very strongly marked geographical races,'' they yet appear to be admissible as slight 
varietal foruis. 

Apparently not a common species in the valleys during the snaimer and fall; said 
to be abundant in the early spring months along the water-courses. 

2. Oreo8copt€8 monfantts (Towns.). — ^Sage Thrush. 

Fairly numerous amongst the sage-brush. The Sierras appear to limit absolutely 
the westward range of this species, and it seems to be entirely wanting in Califoroia, 
except in the extreme southern portion, where it re^Etches across the stmtheru line quite 
to the coast ; so to the northward, where it finds no lofty mountain barriers, it extoadi 
to the Columbia River. 

SAXICOLID^. 

3. Sialia mexicanat Sw. — Western Bluebird. 
Common. 

4. Sialia arctuMt&vr, — Arctic Bluebird. 

Noted about Carson in November, when it frequented the cedar and pi&on hills, 
descending at this season from the mountains, where found earlier. 

SYLVIID2E. 

5. Eegulus calendula^ (L.). — Ruby-crowned Wren. 

Quite numerous in the cottonwoods and in the shrubbery of the streams. 

PARIDJE. 

6. Parus montanus, Gamb. — Mountain Chickadee. 

Though, as its name implies, a lover of the mountains, whera an inhabitaot of the 
conifers, it yet iu fall descends lower, and in the depth of winter is fonud qaito com- 
monly among the deciduous vegetation of the valleys. 



9 TROGLODYTID^. 

] 

7. Troglodytes aedon, V., vv^t. parkmanni (Aud.)> — ^Parkman's Wren. 
Not common ; not seen about houses, but frequenting the shrubbery. 

8. Cistothorus paluatris, Wils., var. paludiooUif Bd. — Long-billed Marsh Wren. 

The sedgy margins of Washoe Lake cjntaiu thousands of these noisy little wrens, 
which winter here. 

MOTACILLID^. 

9. Anthu8l»dovicianus {Gm.), — Titlark. 

Not seen about Carson in September, but found on my return in November in small 
numbers. Found along water-courses, but chiefly iu wet, meadowy ground or among 
stubble. 

SYLVICOLID^. . 

10. Helminihophaga cdaia (Say), var. luiesoens, Ridgw. — Western Orange-crowned 
Warbler. 

Occurs in small numbers in fall in the shrubbery that skirts the foot-hills. 

11. Dendroica auduhonii (Towns.). — Audubon's Warbler. 
Appearlng'in the valleys only during the migrations. 

12. Geothli/pis trichas (L.).— Maryland Yellow throat. 

A few of this species were seen till into September. They are quite nnmeroas earlier, 
breeding in the low portions of the valleys. 

13. Myiodioctes pusUlus (Wils.), var. pileoJata, Ridgw. — Western Black Cap. 
Oue or two seen along the borders of Washoe Lake. 
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LANIIDiE. 

14. Collurio horealia (V,), — Great Northeru Shrike. 

Makes its appearance abont Carson from the north in October. Saw several. 

15. CoUario liulovUsianua {h,)t vw, excubitoroidea (Sw.). — Western Loggerhead jSihrike. 
Appears to be resident in considerable numbers. Quite common in November. 

FRINGILLID^. 

IG. Carpodacus frontaJia (Say). — House Finch. 

Abundant ; frequenting especially, and in large flocks, the shrubbery along the Car- 
son River. 

17. Paaserculus savanna (Wils.), var. alaudinuSf Bon. — Western Savanna Sparrow. 
Numerous in wet ground. 

18r Pooeeetw gramineut (6m.), var. confiniSf Bd. — ^Western Grass Finch. 
Common among the sage-brush. 

19. Meloapiza melodia (Wils.), var. heermannif Bd.— Heerman's Song, Sparrow. 

I saw but few of this sparrow in the valleys. It however occurs about Carson, 
according to Mr. Ridgway, as a common summer resident, and a greater or less num- 
ber winter. 

20. Poovpiza helli (Cass.), var. netadensis^ Ridgw< — Artemisia Sparrow. 

The artemisia wastes are peculiarly suited to the habits of this species, and all the 
year round it may be found in the same localities. It builds its nest in the sage-bush 
lu summer, and as fall approaches the flocks congregate together, not to leave their 
desolate surroundings, but to wander hither and thither in more extended circles over 
the same hunting-grounds. 

21. Junco oregonus (Towns.).— Oregon Snowbird. 
In fall and winter numerous in the valleys. 

22. Spizella ttfcialia (Wils.), var. arizonas (Coues).--Arizona Chipping Sparrow. 
Common in summer. 

23. Spistlla hreweri, Cass.— Brewer's Sparrow. 
Very numerous, inhabiting the sage-brush. 

24. Zonotrichia leucaphrya (Forst.), var. intermedia^ Ridgw. 

This species remains in the luountains till late in the fall, but, gradually descending, 
becomes by November quite common in the low valleys, where among the brush-wood 
it remains during the winter. 

25. Chondeetes fframmaca {Say). — Lark Finch. 

Tolerably numerous. I saw more individuals in November than in August. Fre- 
quents at this season for the most part open ground. 

26. Cyanospiza amcena (Say). — Lazuli Finch. 

By the latter part of August nearly all this species had migrated to the south, and 
only an ocoauional Individual was seen. Numerous in summer. 

ICTERlDiE. 

27. Agelceus pheeniceus (L.). — Red-wibged Blackbird. 

This is the common species of the marshes about Carson, and of the region generally. 
This appears to be its western limit. The A. var. guhernaihry according to Mr. Ridgway 
also occurs in the marshes, 

2S. XanihocephaluB icterocepkalus (Bp.). — Yellow-headed Blackbird. 

This bird does not appear to be found in any considerable numbers in this locality. 
They were more or less common in November abont the tnlle sionghs, and remain dur- 
ing the winter. 



1 
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S9. SturKtlla Magna (L.). ^Kr. negleeta. — Weeteni Meadow Lark. 

Very Dnmerons both in Bammer and winter, being obiefly funod in the putom, bnl 
fnMiuentiDg to some eit«iit the eage-bruBh. 

30. ScoleMphagm cyoitocgiJalK* (Om.).— Brewer's Blackbitd. 

More onDif roDB even than the red-wiDKB.aB,too,iDOi«Keaet«Il;dbtTibnted. Invin- 
ter they ma; be eeeo in aloiMt any sitaaDion. 

coevidj:. 

'M. Cormt corax L., var. eartitoms Birtr. — Amerioao Rjven. 

A common resideot. 
33. OsmnoiiUa eyanoeirpkyala Uaxim. — Ulne Crow. 

Not an inhabitant of the valleys proper at any snamn, bat oflen seen iu ltLr|{e florb 
flying fhim oue range of pillon bills to another. Tb»y are retideot, »ad breed among 
the pi Done. 

33. Pica mtlanokiiet (L.), var. kudao»iea, S^b.— Uigpi». 

The maBpie ia n very common inhabitant of the valleys, being natnrally fond of tlj« 
densest tbiclceta tbac fringe the variona streams, where they build their nests. The 
bird plays an iniptirtant role aa a scavengf r, aod the slanghter-houses form the contcn 
aroand which all the individaals of a locality congregate. 

34. CsaHoeitta Jtoridana (Bartr.}, var. californica, VigorB.— Calif urni an Oronnd Jay. 
This species crossse the Sierra ranKn, and is fonnd alanz the eastern slope of tbe 

mountains. It reaches, however, no farther than the fnot-bills. but is soon replaced m 
the eatt by the closely allied furiD, tUn WDoilhmie's J.ky, {Cgaiorilla var. teoodhoi'ii) 
I fouud it nnmernus in the brush of thefoot-bilU; not present iu the pine woodsuftho 
mountains. By Novembor all bad passed farther south. 

tyeannidj:. 

35. ryranau* trrtiealU, Sij. — Arkansas Flycatcher. 

A very abundant specieti about Carson, where they neat i 
streets. They leave for the south in Augual, nod by tbe Ic 

3C. Sagornia Mjui (Bon.).— Say's Flycatcher. 

A single specimen waa taken September 8. The species is doabtless a common odc 

ALCEDISID.J:. 

37. CergU alcgon (L.).— Kingfisher. 
Common on all the streams. 

CAPEIMULGID^. 

38. Aatroitomat niilUillHXni.).—Tiattji.U'aPaoivilL 

I 're^nt in considerable Dnmbersdnring summer. The species migrates during Ik 
tTi'>iithof September, and is then very frequently atartud up from among the scrub soil 
brush of the billsidea. 
3:'. CImTdtila popttue (Vieill.), var. Jimrgi, Cass.— Western Night-Hawt. 

KumeroQB iu the valleys. All had disappeared by the last of Angnst. 

TR0CH1LID.S. 

40. SelatphQrut rvfut (QiDelO-— Rnfons-baoked Humming Biid. 

An ocoaNonal individual seen, which bad slraved down from the neighboring moont 
aina. Probably not fonnd in the valleys at all in anmmar. 
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PICID-E. 

41. Picu8 viUo8U9 (L.), var. harriaii, Aud. — Harris's Woodpecker. 

Not coiomon in the valleys, bat occasionally seen in the trees about Carson in tbe 
fall. 

42. CoJaptes mexioanu8 (Swains.).— Red-shafted Flicker. 

Quite common in the valleys in summer; more numerous in fall. 

8TRIGIDJE. 

43. Otu9 vulgaris (L). var. wilsonianui (Less.) — Long-eared Owl. 

The only arboreal species that is at all common in tbe valleys. This bird is very 
numerous and lives the year round in the little copses of willows and the denser thick- 
ets bordering tbe swampy lands. Their food consists almost exclusively of tield-mice, 
of which they kill vast numbers, a fact which should earn them the protection of the 
farmers. 

44. Speotyto cunicularia (Mol.), var. hifpugcea (Bon.). — Burrowing Owl. 

An abundant resident in some of the high pasture lands about Carson, their location 
being only determined by tbe presence of suitable burrows made by tbe several species 
of grouDd-sqnirrels {Sptmwpkilua,) 



FALCONID^. 

45. Falco communis Qmel., var. anaiumf Bon. — Duck Hawk. 

In fall making its appearance in considerable numbers along the sloughs and on the 
borders of the lakes, where it is always ready to capture the water-fowl disabled by 
the gunners. Its powers of wing are ample to enable it to overtake, in fair pursuit, any 
of the ducks, and many fall its victims. 

46. Falco sparreriua L. — Sparrow Hawk. 
Numerous. 

47. Pandion halieeltts (L.). — var. caroUnensis, Gmel. — Fish Hawk. 
Common on the lakes and streams. 

48. Circaa cganeiis (L.). var. kudsoniuSj L. — Marsh Hawk. 

The most abundant of all the predatory birds. Exceeding numerous in the marshes. 
Never, I think, interfering with the water-fowl, except when wounded, and deriving 
its subsistence chiefly from the smaller species of rodents. 

49. Buteo borealis (Gmel.)., var. caluruSy Cass. — Western Hed-tailed Hawk. 
Not very common, and seen in the low valleys only in fall and winter. 

50. Archibuteo lagopus (Bruun.),, var. «a»c<t-^'oAanni«.— Rough-legged Hawk. 

Coming down from the mountains in considerable numbers as fall approach ep, and* 
like the Duck Hawk, makiog its headquarters about the sloughs and open sheets of 
water. Its chief dependence are mice, but it also seizes many wounded ducks. 

51. Aquila chryscBtua (L.). — Golden Eagle. 

Mr. Parker presented me with a specimen of this eagle, which ha had killed in the 
fall near Carson. Its occurrence so low down is not common. 

52. Ehinogryphus aura(L,), — Red-headed Vulture. 
Numerous about Carson, where very useful as a scavenger. 



COLUMBIDiE. 

53. Zenaidura carolinenHs (L.). — Carolina Dove. 
Abounds in the low valleys everywhere. 
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PEBDICIDiE. 

51. Oreortyt pieta {Dough),— ^oantaXu. Qaall. 

Scarcely fonnd in the valleys, yet ran^infi; from the high monataios over tlie foot- 
hills, and so occasionally met with in the valleys, or at the head of ravines, wliitbrr 
they resort after water. 

55. Lophortjfx calif ornieus (Shaw.). — California Valley Qnail. 

A few have been introduced abont Carson, as I was informed by Mr. Parker. They 
do not app;far to increase at a very rapid rate. 

CHARADRIIDiE. 

56. AegialUis rod/era (L.). — Killdeer. 

Nnmerous in summer and fHll, becoming rarer as the season advances, and probably 
bnt few actually wiuter in this vicinity. 

REC UR VIROSTR CD^. 

57. RecurriroBtra americanaf Gmel. — American Avocet. 

Rather abundant during the migrations ; many breed abont Washoe Lake. 

SCOLOPACID^. 

4^ 58. Gallinago wiUonii (Temm.). — ^Wilson's Snipe. 

I Not abundant, but still fonnd in considerable numbers, especially dnriDg the fall mi- 

^ gr^tion. A few doubtless winter. 



I 



J 59. Ereunetes pu9illu8 (L.). — Semi palmated Sandpiper. 

60. Totantu melanolencus (Gmel.). — Greater Yellowlegs. 



• '9 
' I 

: J 



Of frequent occurrence in spring and fall, during the migrations. 

ARDEID^. 

61. Ardea herodia$ L.^Great Bine Heron. 
Common. 

62. Herodias egretta (Gmel.). — Great White Egret. 
An occasional individual seen. 

63. Bolaurus minor Gmel. — Bittern. 

Very common in the marshes. 

RALLID^. 

64. Rallua virginianuB L. — Virginia Rail. 

Rather nnmerous. 

The Porzana Carolina was not seen by us, bnt was found by Mr. Ridgway breeding in 
the Truckee Valley, and doubtless it is found in all the marshes of this vicinity. 

65. Falica americaua Gm. — Coot. 

Breeds in great numbers in the tules of Washoe and other lakes of this region. Id 
fall appears in immense numbers. 

ANATID^. 

66. Cygnus buccinator Richardson. — Trumpeter Swan. 

Mr. Parker informed me that occasionally a swan strayed on to Washoe Lake. At 
the sink of the Carson River this swan is fonnd in fall in very great numbers. 

67. An9er hyperhoreuB Pall. — Snow Goose. 

Coming from the north in large flocks in October and November. 
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t>?. liranta oanadetma (L.)* — Canada Goose. 

Migrants from the north appear in the fall in large flocks ; some merely make a tem- 
porary Bojonm, and continue their course southward. Many of those arriving late re- 
maio about the lakes all winter. 

€9. Branta canadensis (L.)t ▼&<'• l^ucopareia (Brandt). — White-collared Qoose. 

A single individnal of the above variety, one of a small flock, was shot in November 
by my friend Mr. Parker. The three forms of the Canada goose {canadeusia, hutchinsHy 
and leucopareia) appear to come from the north in associate bands, the flocks being 
often composed in this locality of varying numbers of either bird. 

70. Dendrocygna fuha (Gm.) Bnrm. — Fulvous Tree Duck. 

With a habitat extending far down into Central and South America, this duck yet 
occnrn along our southern borders, and it is probable with greater regularity and in 
more considerable numbers than the isolated records of its capture would seem to Im- 
ply. A specimen is in the Smithsonian from New Orleans, and the species was found 
at the mouth of the Colorado River by Dr. Palmer. It was detected at Fort Tejon, 
Southern California, by Xantus, while as high up as San Francisco it seems to be of not 
very unusual occurrence. 

To the notices above is to be added the fact of its occurrence at Washoe Lake, Nev- 
ada, where the species was found by my friend Mr. Parker in the e2^1y part of this 
year (It^). He succeeded in shooting three out of several large flocks, one of which 
specimens is now before me. As this neighborhood is almost destitute of trees, it is 
certain they do not spend the summer here, but probably pass on to some of the heav- 
ily-timbered valleys, as the Lower Truckee, whicn would appear well adapted to their 
peculiar arboreal habits. Their occurrence here may, however, be somewhat of an 
accidental nature, as Mr. Patker writes that they were seemingly driven in with myri- 
ads of other fowl by a severe snow-storm, and that neither himself nor any of the guu- 
ners of that vicinity had ever seen them about the lake before. Notwithstanding which 
fact, it is by no means unlikely that future investigations will show the bird to be a 
regular summer resident of such portions of this region as are suited to iti} needs. 

71. Anas hoschas L. — Mallard. 

A common summer resident ; very abundant in fall and winter. 

72. Dafila acuta L. — Pintail. 

Most abundant in the late fall, when, with other species, it appears from farther 
north. 

73. Chaulelasmui 8treperu8 (L.). — Gadwall. 

Breeds commonly, and in fall is numerically one of the best represented of the family. 

74. Martoa americana (Gm.). — Baldpate. 
Very numerous, especially late in fall. 

75. Querquedula caroUnenais (Gm.). — Green- winge4 Teal. 

Very numerous. Is in August and early September perhaps the most numerously 
represented of any of the family. 

76. Qtierquediila disoora (L.). — Blue- winged Teal. 

Not nearly so common as either of the other two species. 

77. Qutrquedula cyanoptera (V.). — Red-breasted Teal. 

It breeds in great numbers in the region generally. I believe it migrates south 
earlier than any other species. I failed to detect its presence in November, and think 
none remain to winter. 

■ 

7:^. Spatula clypeata (L.). — Shoveller. 

■ 

Very abundant, both as a summer resident and a fall migrant. 

■ 

79. Aix aponaa (L.). — Summer Duck. i 

Rather uncommon. [ 

~<L FuHgula marila (L.). — Greater Blackhead.^ 

One of the Inter arrivals in fall from the north. Abundant. 

s;^ E 
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« 

81. Fuligula marila (L.), var. affinis, Eyton. — Leaser Blackhead. 
Like the preceding. 

82. Fuligula oollaris (Donovan). — ^Ring-necked Dock. 

Breeds abundantly in the various lakes. I found the yonng as late as September S 
still unable to fly. 

83. Fuligula f&ina (L.), var. americana (Eyton). — Redhead. 
Present in the fall, but never, I think, in great numbers. 

84. Fuligula vallisneria (Wils.). — Canvas-back. 

Was told by Mr. Parker that he had shot qnite a number of this species about Washoe 
Lake. 

85. Bucephala albeola (L.). — BufSe-headed Buck. 
In considerable numbers in fall. 

86. Mergus serrator (L.). — Red-breasted Merganser. 
Numerous. 

87. Mergue cuoullatua (L.). — ^Hooded Merganser. 
Quite abun<lant, but occurring late in fall. 

88. Erismatura ruhida (Wils.).— Ruddy Duck. 

Apparently not very common. 

PELECANID.E. 

^ 89. Pelecanus trachgrynchus Lath. — ^White Pelican. 

Only appearing on Washoe Lake in fall, and in small numbers. Said to breed Id 
^ great numbers on Pyramid Lake, to the north. 

-> GRACULID^. 

90. Graculus dilophus (Sw.). — Double-crested Cormorant. 
9 This cormorant is found on the various lakes in summer. 



J 



LARID^. 

91. Laru8 delawarensie Ord. — Ring-billed Quil. 

This gull was found in great numbers on Washoe Lake in September and October. 
During the fall its distribution throughout this region is very general, and wherever 
found it is abundant. 

92. Larua calif ornicua Lawr. — Californian Gull. 

Mingled with the preceding were a few of this species or variety. 

The relationship of these two birds appears not to be thoroughly established yet. 
and in a series of eight specimens from Washoe and Tahoe Lakes, I find several in the 
immature plumage which I assign with difficulty. In adult plumage the present bird 
is said to have a larger bill than the preceding species, and to present some distinctive 
points of coloration, especially in its darker mantle. The only adult bird I have agrees 
well with the diagnosis, but in the case of the immature plumage there appear to be 
no thoroughly reliable distinctive characteristics which will serve to discingnish tbe 
two species. 

93. Sterna regia Gambel. — Royal Tern. 

Found on Washoe Lake in small numbers late in the fall. 

94. Hydrochelidon fieaipea (L.). — Black Tern. 

Seen in small numbers on Washoe Lake in August. None were present in November. 

COLYMBID-E. 

95. Colymhus torquatua Brunn.— Great Northern Diver. 

Present on Washoe Lake in November^ where I saw two individnals. Was informed- 
however, that its occurrence here was unusual, Ite dispersion over all portions of tbe 
west in fall and winter appears to be general. 
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PODICIPID^. 

%, Podicgw {.^cmophorus) ocddentalia Lawr. — Western Grebe. 

Breeds abnndantly in Washoe Lake. The yonng still in the down were taken Aagnst 
31. One of the main snbgenerlo characters of this bird is the absence of colored raflfs 
or other nuptial ornaments abont the head daring the breeding season, it thas forming 
a striking exception to the general rule obtaining in the family. The yoang, the first 
I believe ever taken, are now before me, from the above locality. Thev scarcely need 
description, more tban that conveyed in the general statement that in the distribation 
of colors they almost exactly resemble the old birds. In this respect they seem to 
carry out the pecnliarities of their parents, inasmuch as the young of the uther grebes 
are all, so far as I am aware, curiously streaked or mottled in their first or downy 
plumage. 







LIST OF BIRDS OBSERVED ON THE EASTERN SLOPE OF THE SIERRAS, NEAR CARSON CITY, 

NEVADA, FROM SEFf. 16 tO NOV. 7 ; WITH NOTES. 

TURDIDiE. 

1. Tardus migraiarius L., var. propinquus Ridgw. — Nevada Robin. 

Daring the month of September the Robins began to be rather numerous along the 
mountain sides, the number of those resident here during the summer having doubt- 
less been increased by the arrival of birds reared farther to the north, while they were 
rendered more conspicuous from the fact of their having flocked. lu early November 
tbey were seen in great flocks at different localities, where were found various kinds 
of wild berries. The majority of these birds, if not all, pass farther south to winter. 

2. Tardus nctviwi Gm. — Varied Thrush. 

A male of this species which I saw confiued in a cage in a store in Carson City was 
said by the owner to have been captured during the previous spring in the adjoiuiog 
mountains. For this statement I cannot vouch, but give it for what it is worth. This 
thrush has never been recorded from any locality east of the Sierras ; yet there seems 
to be no reason why during the migrations, as in the case of other birds possessing a 
similar summer habitat, the species may not occur along the eastern slope. That it 
actually does so, however, remains to be proven. 

SAXICOLIDiE. 

3. Sialia mexicana Sw.— Mexican Bluebird. 

During the month of September and early October this species was rather numerous 
among the pines at an elevation of about 7,000 feet. After this fewer were seeu, a par- 
tial emigration having perhaps taken place, or, as is more likely, the species having re- 
tired from the high altitudes to the valleys, where they winter in considerable numbers. 

4. Sialia arctiea Sw. — Arctic Bluebird. 

At the time the preceding species bsgaa to diminish in numbers the present bird 
attracted attention by a corresponding increase, and it soon almost wholly represented 
the other in the mountain region. Tbey winter among the pines and in the brushy 
ravines, forming a close association with the Titmice, Nuthatches, etc. 

SYLVIID^. 

o. JRegulut calendula (L.). — Ruby-crowned Kinglet. 

Abundant during the fall months among the pines, sometimes in small companies of 
their own species, but more often distributing themselves by twos and threes among 
the flocks of winter birds. 

PARIDiE. 

6. Lophophanes in&matus (Gamb.).~Plain Titmouse. 

A resident, but not very numerous. Inclined to favor with its presence the cedar and 
pi&on hills rather than the pine region proper, from which, however, it is not entirely 
absent. 
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7. Paru9 montanua (Gamb.)- — Moaatain Chickadee. 

Appears to be the only other representative of the family in this region. A con 
stant resident of the pineries. 

SITTID^. 

8. JSitta caroUnensis Gm.; var. aculeataf Cass. — Slender-billed Nathatch. 
An abnndant resident of the pine timber. 

9. Sitta pygmaa Vig. — Pygmy Nathatch. 

The most abnndant of the tribe, keeping exelnsively in the pines, among which they 
wander in large flocks. 

CERTHIIDjE. 

10. Cerihia familiaris L., var. amerioanaf Bon. — American Creeper. 
Only a few seen, and these among the pines. 

SYLVICOLID^. 

« 

11. HelminthopJiaga aetata Say, var. lutesceni Ridgw. — Western Orange-crowned War- 
bler. 

This variety was found rather common daring September about Lake Tahoe, fre- 
quenting chiefly the brushy thickets on the mountain sides. It probably breeds all 
along the eastern slope. 

12. Dendroica audubonii (Towns.). — Audubon's Warbler. 

^ The only numerously represented species of the family. Not, I think, nearly as 

Abnndant as in the Rocky Mountains at the corresponding season. Keeping generally 
^ in the pines, but also seizing much of its food from the ground. 

y TANAGRIDiE. 

9 

13. Pyranga ludoviciana (Wils.). — ^Louisiana Tanager. 

* m 

: 9 A very much belated individual of this species was seen September 18. The s{)ecie^ 

> had passed south long before. 

; AMPELIDiE. 



14. MyiadesUs toicnsendii (And.).— Townsend's Solitaire. 

None seen till the first days of October ; after this, small companies were occasionally 
noted in various localities through the mountains. Probably more or less pass the 
summer on the higher summits. 

FRINGILLID^. 

15. Carpodacus cascini Bd. — Cassia's Purple Finch. 

In September this Finch was not uncommon about Lake Tahoe. After which none 
were seen, the species having migrated. It is a summer resident in this region. 

16. Melospiza melodia var. keermannU (Bd.). — Heermann's Song Sparrow. 

Quite rare among the mountains. Occasionally one seen in October in the thioketd 
Along the streams. 

All examples of the Song Sparrow I have seen from this region, while referable to 
the above variety, yet ma% quite a decided step in the advance towards the centra! 
regian form, the M. Tar.falUix, They are not so dark colored as specimens from the 
California coast, and the bills appear to be somewhat, slenderer, approximating io 
these particulars to fallaz, 

17. Junco aregonus (Towns.). — Oregon Snowbird. 

Very abundant everywhere. I presume this hardy species winters in the mountaiDs: 
at least many remain till the snow falls to a considerable depth. 

18. Zonoirickia leucoprys (Forst.), var. intermedia Ridgw. — Western White-crownt<l 
Sparrow. 

This bird was found by Mr. Rldgway breeding abundantly on the eastern slopt'. I' 
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is found all over the moantains, and in fall crosses the range, and is found but little 
less abundantly in Southern California. 

Note. — The Zonotrichia leuoophrys, thoufrh not noted by us, doubtless occurs mingled 
with flocks of the above bird, especially as it was found by us in Southern California. 

19. ZonotfieUia coronaia (Pall.).— Golden-crowned Sparrow. 

The great mass of these sparrows, in their journey southward, keeps on the western 
slope of the Sierras. It occurs, too, along the eastern spurs in fall, but, comparatively 
speaking, in very small numbers. 

20. Passerella iliaca (Merr), var. megaryncha Bd. — Thick-billed Sparrow. 

This appears to be the only Passerella occurring along the eastern slope, where it is 
Dumerons in summer and fall, and where I believe it is resident. 

In a recent report (1876) I was led to combine the present bird with P, achiatacea, 
separating them from the P. totonaendi and iliaca mainly on the strength of the differ- 
ent proportions. Subsequent examination, however, has convinced me that the genus 
is represented by but one species, and that the three western forms, iownaendi^ achiata^xa, 
and megaryncha are but varieties of one and the same species. These under different con- 
ditions of climate have become more or less differentiated from the original type till they 
represent well-marked geographical races, the intergradation of which with each other 
and with iliaca it is perfectly possible to show. As noticed in an earlier part of this re- 
port, all specimens of the variety megaryncha from the eastern slope of the Sierras show 
very decided intermediate characters between the extreme condition this form assumes 
in the Coast Range and the P. achiaiacea from the interior, a fact to be expected from the 
half-way position of the region. A series connecting the two may very readily be 
formed. An examination of the material in the Smithsonian, much of which was col- 
lected by the expedition, enables us to speak with equal confidence of the close rela- 
tionship existing between achiatacea and townsendi. Specimens connectinp^ the two in 
a very complete chain may easily be selected. Hitherto no specimens intermediate 
between iliaca and toicnaendi have been met with, and though the differences separate 
ing them have been chiefly modifications of color only, differences of degree of intensity 
and not of pattern, this has been deemed sufficient to keep them apart. 

It will be remembered that the habitats of the two are, in the northwest, in close 
juxtaposition to each other, iliaca being one of quite a number of eastern birds that 
in the north find their way across the continent and reach Alaska. Townaendij with its 
summer home in the northern portion of the Pacific province, also reaches Alaska, and 
it is probable that here the two forms come together. At all events, a series of sixteen 
specimens coUectdd by the expedition in California, in 1875, presents unquestionable 
evidence of the intergradation of the two. Of these I do not find one which compares 
exactly with the nsual style of tawnaendi, as it appears in specimens from Kodiak, 
Sitka, etc. The one extreme of this series exhibits quite a close approach to the dark 
olive-brown of townaendif with its unstreaked dorsum ; the other in its light condition 
quit« suggests the ferruginous style of coloration of iliaca : such specimens have the 
back obsoletely streaked. One other specimen from California in the Institution so 
closely approaches ilicuia that it was so labeled, and supposed in the absence of others 
showing its true relation to be a straggler of this species. In connection with the 
above suite its position as one of the series showing the intergradation of the two 
forms is readily seen. 

The following measurements illustrate the relations, in size, the four forms bear to 
each other : 
P. iliitca: Wing, 3.40; tail, 3.07 ; bill, .32; tarsus, .93; (average often specimens.) 
P.townaendi: Wing, 3.20; tail, 3.15; bill, .49; tarsus, .94 ; (average of twenty- three 
specimens.) 

P. achiaiacea: Wing, 3.13; tail, 3.37; bill, .44; tarsus, .91; (average of nine speci- 
mens.) 

P. megaryncha: Wing, 3.21; tail, 3.58; bill, .51; tarsus, .93; (average of eight speci- ' 

mens.) 

As will be seen from the above measurements, achiatacea and megaryncha agree in 
having the tail considerably in excess of the wing; while in t/iaca and townaendi the { 

wing exceeds the tail. In townaendi, however, this discrepancy in favor of the wing is r 

very slight, and, indeed, in some few specimens the two are equal, or the tail may even \ 

be slightly in excess of the wing. It would appear, therefore, that in respect to the i 

relative size of these parts, tcimaendi indicates the first step in the variation, which is i 

seen to be more marked in achiatacea, and to find the limit in megaryncha. ' 

One unexpected fact shown bv these measurements is, that not only does an increase [ 

in length of tail take place in the three western varieties, a vaiiation shown in other ¥ 

s[x^cies, whose habitat extends from the eastern into the western province, but a de- 
crease in size of wing. The different proportions which ensue come, theu, from two 
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causes ; first, actaal increase in the length of the tail; second, actaal decrease in the 
length of the wing. 
By the above arrangement the four forms will stand as follows : 

Pasaerella iliaca i^err,), — Habitat: Eastern province of North America ; breeds from 
British America northward, across to mouth of Youkou. In migrations to eastern edge 
ofgreat plains; occasional in spring in Colorado (Maxwell) fide Ridgway. 

pMserella Uiaoaj var. 9chi8Uioea Bd. — Habitat : Middle province ; restricted by westera 
edge of plains and eastern slope of Sierras ; an occasional straggler in Kansas and Cali- 
fornia in fall. 

Passerella iliacaf var. iotctiaendi (And.). — Habitat: Pacific province; breeds in north- 
ern Sierras ; Southern California in winter ; confined to western slope of Sierras. 

Pasierella Uiaca, var. megaryncha Bd. — Habitat : Southern Sierras, eastern as well as 
western slope ; probably a resident species. 

21. Pipilo maculatns (Sw.), var. megdlonyx Bell. — ^Long-spurred Towhee. 

I saw but few Pipilos, and these od the brushy foot-hills, or in the chaparral of the 
mountain sides. They were extremely shy, so much so that I failed to secure Bi>eci- 
mens. They were doubtless of the above variety, as the variety oregonus is a more 
northern form. 

22. Pipilo chlorurtts (Towns.). — Green-tailed Finch. 

Not uncommon in October ; probably rather numerous in summer. 

ICTERID^. 

23. Seoleoophagus cyauocephalus {Wskgl.), — Brewer's Blackbird. 

A Rather numerous during the fall months on the borders of Lake Tahoe. 

* 

CORVID^. 
J 24. CorvuM oarax L. — Raven. 

^ Not nearly so common in the mountains as in the valleys below. 

25. Picioorvfu oolumbianus (Wils.). — Clarke's Crow. 

A very abundant resident throughout the pine-region, appearing to live exclasively 

) npoii the pine-seeds. 

J 26. Pica melanoleuoa L., var. kudsomca (Sab.). — American Magpie. 

As noticed in the previous list, scarcely reaching into the mountains, and but few 
were seen on the immediate borders of Lake Tahoe. 

27. Cyanura sielleri Gm., var. frontalis Ridg. — Blue-fronted Jay. 

Very abundant on the eastern slope, here replacing the var. maoroloplia of the Rocky 
Mountains. A permanent resident. 

TYRANNID^. 

28. Empidonax hammondi (Xantus). — Hammond's Fly-catcher. 

This was the sole representative ef the family notsd by us in the mountains. It 
probably is not uncommon as a summer resident. 

CAPRIMULGID^. 

29. Antroatomus nuttalli (Aud.). — Nuttall's Poorwill. 

Not uncommon in fall in the shrnbbery of the open mountain sides, but avoids the 
pine-woods. 

TROCHILIDwE. 

30. Selasphorus rufus (Gm.). — Rufous-backed Humming-bird. 

The only humming-bird seen by us in the mountains. Very numerous in Sepiemb<:r 
and the first of Octobez. 

An unaccountable fact to us in connection with the present bird is the apparent ab- 
sence of all adnlt males in the fall from localities and regions where the young and fe- 
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males abound. In the fall of 1875, while in Sonthem California, we failed to find a 
siDf^le adult male in the valleys, although the species was very numerously represented 
by adults of the other sex and by the young. The absence of the males was attributed 
to the fact of their having found their way into the mountains, though this seemed a 
hardly adequate explanation. The experience of the past season was but a repetition 
cf that of the previous year, except that our ground of observation was exchanged for 
the mountains. Where females and young were to be seen by scores, a most careful 
search failed to discover a single adult male. 

Mr. Ridgway, we learn, had a similar experience in fall along the ei^tern slope, and 
was equally at a loss to understand whither the males had betaken themselves. 

ALCEDINIDiE. 

31. CerjfU alcjfon (L.). — Belted Kingfisher. 

Present on the shores of Lake Tahoe in small numbers, as on the small streams. 

PICIDiE. 

32. Picu9 alholarcaiua (Cass). — White-headed Woodpecker. 

Numerous in the pine- woods, to which it strictly confines itself, and where it is 
resident. 

33. PtciM villo9us (L.), var. harrisU And.— Harris's Woodpecker. 

Perhaps the most numerously represented in the mountains of any of the family 
where resident, but not confining itself so closely to the pineries as the preceding bird. 

34. Piooidea arciicua (Sw.). — Arctic Woodpecker. 

This species appears to be of rather common occurrence about Lake Tahoe, where I 
saw it occasionally in September, October, and November. It, without doubt, breeds 
here. 

35. Sphifrapicu8 ruber (Gm.). — Red-breasted Woodpecker. 

Apparently not very common. Probably a few«breed along the eastern slope. 

36. Sphjfrapieus ikyroideua (Cass). — Brown-headed Woodpecker. 

Not at all uncommon in the pine-woods about Lake Tahoe, where it breeds and is a 
constant resident. 

37. Jsyndeamua torquatua (Wils.).— Lewis's Woodpecker. 

I saw but few of this species. It is probably a summer resident, and does not winter 
in the region. 

38. Colaptea mexioanua (L.). 

Numerous; less so, however, in the mountains than in the valleys below. 



STRIGID^. 

29. Jiabo virginianua (Gm.), var. arolicua (Sw.). — Western Horned Owl. 
Abundant ; its hooting heard at every camp. 

40. Oiua vulgaria (L.), var. wilaanianua (Less.). — Long-eared Owl. 

Common in the thickets of the meadowy lands bordering upon Lake Tahoe. 

FALCONID^. 

41. Faloo cammunia Gmel., var. anaium Bon. — Duck Hawk. 

Met with f^quently in early fall. Probably this species leaves the mountains when 
severe weather comes on and winters in the valleys. At all events it becomes quite 
common in the lower regions in November. 

42. Pandion haliwtua L., var. carolinenaia Gmel. — Fish Hawk. 
Rather rare ; one or two seen about Lake Tahoe. 
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43. Ciremi cganeus L., Tar. kmdsomimM L. — ^Kanh Hawk. 

Pment in the meadows throagh the moantainsy and tboagh not nearly so nnmerous 
aa below, it is still common. 

44. BnUo horedlU (Gmel.)) ^ar. calmrHS Cass. — ^Western Red-tailed Hawk. 

Abundant. With this hawk, as is the case wiih most of the species, a change of halv 
itat is made necessary in the late fall, when snow and severe weather cause the disap* 
pearance of the small manmials, reptiles, and other game upon which it preys. They 
then move down into the valleys and remain about the lakes, where not only are found 
an abundance of water fowl, but where the marahes afford them an unfailing supply of 
certain small rodents through the season. 

45. Arekibuieo lagoptu (Bmnn.), var. 9amcli-jokammi$. — Rough-legged Buzzard. 

Very numerous. In early Xoverober, in a meadow of considerable size not far from 
Lake Tahoe, I found that scores of this hawk had congregated. From one to half a 
dozen were visible at any hour of the day, sweeping with heavy wing over the surface 
of the turfy ground, and now and then dropping with almost certain aim upon one of 
ihe small Meadow Rats (Arrkola riparins) whose excavations honeycombed the ground 
in all directions, and whose immense numbers accounted for the unusual abundance of 
the hawks at this one locality. 

46. Jgmila ekrgMclMS (L.)— Golden Eagle. 

Apparently rather more numerous in this region than the suct.-eecling bird. 

47. HaliigtuM Umcoeepkaliu (L.) — ^Bald Eagle. 

Rather rare. In fact eagles are rarely abundant in any portion of the west which 

I have visited, and the fcight of one is an event of sufficiently unusual occurrence to 

^ attract the attention and elicit comment from the most unobservant of a party. The 

white-h^ided is much more numerous as an inhabitant of either coast than as a bird 

• of the interior. 

^ TETRAONID.E. 

9 48. Canaee obgciuriu (Say.) — Dusky Grouse. 

The whole pine-timbered region lying along the eastern slope of the Sierras west 
I of tile Carson Valley, was formerly the home of very great numbers of this line binL 

J Some of the stories told by the early settlers of its abundance are almost incredible. 

• The sound of the woodman's axe is followed by the almost complete abandonment of 

a locality, and chiefly from this cause and from the persecution they have been subjected 

' to at the hands of the settlers and the Indians, the localities are very few where the 

grouse still exist in abundance. The steep sides of many of the deep ca&ons have 
proved inaccessible to the lamberman, and still retain the primeval growth of forest. 
Here the grouse still maintain their foot^hold, and will continue to do so long after the 
surrounding country has been swept bare of woods. 

perdicidj:. 

49, Oreartjfx pictus (Dougl,) — ^Plumed Partridge; Mountain Quail. 

This beautiful bird ranges from the coast across the mountains, and is found alon^ 
the eastern slope, where, at an elevation of about 6,000 feet, it is quite abundant. Aj$ 
noticed before, it reaches the lower foot-hills, but in very much diminished numbers. 
Usually a resident bird wherever found ; the only effect winter has upon their range 
is to cause them to abandon the higher elevations occupied in summer, and to appear 
farther down upon the mountain-sides. 

The mountains of this whole region lying about Lake Tahoe seem to be entirely 
abandoned by the species in winter, and a very complete migration takes place during 
the late fall. The flocks then pass not to the South, but westward, and winter upon 
the western slopes of the mountains, descending to a greater or lec» distance toward 
the foot-hills, according to the depth of snow, the severity of the weather, &c. Such 
at least is the explanation offered by the hunters and residents for their disappearance 
about November from this section, where earlier they are very abundant, and which 
I have every reason to believe is the true one. Those living in summer on the low foot* 
hills about Carson remain to winter. Bnt those whose summer habitat is higher up 
in the mountains proper thns^ake ashort migration to a region better adapted to 
their wants. 

The snow upon the eastern slope fislls to a great depth, and the winter is very severe, 
much more so than on the western side — facts which appear to have been thoroughly 
acquired by experience by these birds, till the habit of migration in anticipation of 
winter has become a fixed and constant one. 
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SCOIiOPACID^. 

I 

50. Gallinago wihanii (Temm.) — Wilson's Snipe. 

But a single one of this species was seen ; this in a meadowy spot on the border of \ 

Tahoe in October. ; 

ARDEID^. • I' 

51. Ardea kerodias L. — Great Bine Heron. 
Common abont Lake Tahoe. 

52. Botatirus minor Gm, — Bittern. 
Nnnierons on Lake Tahoe. 

RALLID^. 

53. Ballua virginianua L. — ^Virginia Rail. 
Saw but one, in a marsh near Lake Tahoe. 

• 

54. Ftilica amerioana Gm. — Coot. 

Extremely abundant in October and November about and on the lake. 

AlIATIDiE. 

5o. Anser h^perhareus Pall. — Snow Goose. 

. 

Appears from the north in flocks in October, and sometimes make use of the lake as 
a temporary stopping-place. 

56. Branta oanadentiB (L.) — Canada Goose. 

Passes over the lake in great flocks, but less often rests here. 

57. AnoB haschaa L. — Mallard. 

Nnmerons in fall. This species appears to breed regularly in the little ponds and 
lakelets that abound in the mountains, and two or three flocksi each a little family 
gronp, will often be encountered in such places in fall ere they have started out in 
search of winter quarters. 

58. Mmreoa americana Gm. — Baldpate. 
Also occurring in fall. 

59. Querqitedula oaroUnensls (Gm.) — Green-winged Seal. 

The only teal I saw about the lake. This species is rather numerous. 

60. Spatula clypeaia (L.) — Shoveller. 

Probably breeds about the lake, but only in small numbers. 

61. Fidigula eollaris (Donovan.) — Ring-necked Duck. 

In small numbers in fall ; probably summers in the marshes of the lake. 

i 

62. Oedemia f 

One of the large Sea Ducks occurs here in fall, and I saw several oS the shores ot , 

the lake ; the species I was unable to determine satisfactorily. 

63. Merges serraior^ L. —Red-breasted Merganser. \ 
A few seen on the lake in October. f 

} 

PELECANID^. 

6-1. Pelecanus trachyrynchas Lath. — White Pelican. 

Occasionally a flock strays on to the waters of the lake in fall. 
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GRACULID^. 

65. Graculus dilopkus (Sw.)— Donble-orested Cormorant. 

A few of this Bpecies are aaid to paes tbe sarnmer on the lake, where, however, they 
clo not breed. They appear to leave the lake early in October, and I aaw none at the 
time of my viait. Mr. Kidgway has identified the form from this region as the above 

LARIDJS. 

66. LaruM dslawaremdi OnL— Ring-billed Onll. 

I shot a single immature gnll on Lake Tahoe, November 1, which I refer with bat 
. little doubt to this species. I am nnable to state the nnmerical proportion which this 
bird bears to the next in this region during the late fall. According to Mr. Ridgway 
it shonld replace entirely in winter the next species. 

67. Larui edUfamUmB Lawr. — Califoroian Gull. 

Of five gnlls shot on Tahoe, about November 1, fonr appear to briong to this spe- 
cies. They unquestionably winter here. 

COLYMBIDiE. 

66. Cotymbut iorquaiu$ Brunn.— Great Northern Diver. 

I sarw a number of specimens in possession of Mr. McKinney, which he had shot on 
the lake in fall. They do not appear to be very numerous. 

^ 69. Podioep$ auritu$ (L.), var. txiUfomicM (Heerm.)— American Eared Grebe. 

Yeiy numerous all along the borders of Tahoe in fall. So utterly fearless and unso- 
phisticated are they that they swim about the wharves, utterly regardless of the pres- 
ence of humans but a dozen or twenty feet away. 
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kerort upon the hemiptera collected during the years 1874 and 1875, bt 

mr. p. r. uhlbr. 

Peabodt Institute, Baltimore, Md., 

Merck 24, 1 877. 

Sir : I have the honor to transmit the following report upon the Hemiptera collected 
by the expedition during the years ld74 and 1875. 
Very respectfully, your obedient servant, 

P. R. Uhuer. 
Lieut. Geo. M. Wheeler, 

Corpa of Engineers, in charge. 



J^. altematua. 



HETEROPTERA. 

Subfamily EURYGASTRIN^. 
EurygasteTf Lap. 



Tetyra aUemata, S«y ; Amer. Ent. iii. tab. 43, fli;. 3. 

BurygatUr dUemaUu^ DallM; Brit Mas. List. Hemipt. i, p. 47, No. 1. 

San Ildefonso, N. Mez., September, 1874. collected by Dr. H. C. Yarrow ; alao, near 
Colorado River, California, July 20, by William Somers. 
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Subfamily ASOPIN^. 

PeriUtts, 8t&l. 

1. P. daudus, 

PefOatoma dauda, Saj; Joura. Acsd. Philad. ir, p. 312, Xo. S. 

San Udefonso, N. Mex., in Aasnat, Dr. Yarrow and Mr. Shedd; also, Abiqaiu, N. 
Mex., in Sdptember, and on the root-hilU and plainn of that Territory in October, bj 
Dr. O. Loew. Also, near the Mojave Biver, California, in July, Dr. O. Loew. 

2. P. aplendidaa, 

Zienna iplendida, TJbler; Proo. Bot. 3oc. Philad. 1863, p. S9. 

Foand at Santa Barbara, Cal., in July, by Mr. Shoemaker, and in Southern Califor- 
nia, by Mr. Henshaw. 

ZiCRONA, Am. et Serv. 
Z. cujprea, 

Zienma omprea, DalUa; Brit. Mas. Llet I, p. 106, No. 2. 

Southern Colorado, in Jnne, Lient. W. L. Carpenter. 

Subfamily HALYDINA. 

Broghymena, Am. et. Serv. 
B, obacura, 

HdXvt obwura, H. Sohf. ; Wanz. loft. v, p. 68, fig. 513. 

From Pneblo, Colo., in Jnly, Mr. Wilkiiis; also -San Ildefonso, N. Mex., August 17, 
Dr. O. Loew. 

Prionosoma, Uhler. 
P. podopioide8, 

Prianotoma podopioidet, Uhler; Proo. Ent. Soo. Philad. 1863, vol ii, p. 364. 
From Santa Barbara, Cal. Collected by Dr. Loew. 

Subfamily PENTATOMINA. 

EuscHiSTUS, Dallas. 

1. E. crenaior, 

Oimex ertnator. Fab ; Ent. Syst. !▼, p. 101. Ko. 87. 

Pentatoma o6«ettra, Fallaot-Beaav { Ina. A^. et Amer., p. 149, pi. 10, fig. 7. 

Colleoted at Santa Barbara, Cal., in Jnly, by H. W. Henshaw. 

2. E, impicHventrU. 

StuehittMt impietiventrU, StU; Enain. Hemipt. U, p. 26, No. 21. 
From San Ildefonso, N. Mex., in Augnst, Mr. Shedd. 

3. E. Jia9ili8, 

. Eutehittui fiuUU, Uhler ; In U. S. Geol. Surr. of Montana 1871, p. 306. Ko. 1. 
Collected in Southern Colorado, June-July, by Lieut. W. L. Carpenter. f 

4. E. 8erou9. 

PtnUioma terra. Say; Hdteropt. New Harmony, p. 4, Ko. 5. 
JBuacMitut teroui, St&l; Eaam. Hemipt. ii, p. 26, No. 19. 

From San Ildefonso. Collected by Dr. H. C. Yarrow. 

Chlorochroa, St&l. 
1. C. ligata, 

Pentatoma ligata. Say ; Heteropt. New Harmony, p. 5, No. 6. t 

From Camp Lowell, Ariz., September 9, by Mr. Johnson. | 
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2. C. Sayi. 

Ohloroehroa Sayi, StAl ; Ennm. Hemipt il, p. 33. No. C 

Fentatoma yranuiora, Ubler ; U. S. Geolog. Sorrej of Montana 1871, p. 398. 

Collected at San Ildefonflo, N. Hex., in July and Angast, by Dr. H. C. Yafrow ; also 
in Aap^Qst, by Mr. Sbedd ; in Soatbern Arizona, by H. W. Hensbaw ; at Tierra Ama- 
rilla, N. Hex., September 15; at the San Jnan River in New Mexico, by Mr. Browne, 
and on the plains and foot-hills of Northern New Mexico, in October. 

Thyaxta, Stal. 

1. T. rugulosa, 

Pentatoma ru^rufoM, Say ; Heteiopt. New Harmony, p. 7, No. 16. 
From Southern Colorado, in October. 

2. T. perdiUn-. 

OinexperdUor, Fab. ; Ent Syst. vol. iv, p. 102, Xo. 90. 
Tkyantaperditar, SiAl; fleaiipt..Fabr., toL i, p. S9. 

Obtained at Camp Bowie, Ariz., August 1, by Mr. Rntter; at Santa F6, N. Mex., in 
June, by H. W. Henshaw; above timber-line in New Mexico, by Lieut. W. L. Carpen- 
ter ; and in the Mojave desert, Jaly, by Q. Thompson. 

Murgantia, St&l. 
If. histrionica, 

Straehia hittrioniea, Habn ; Wanz. In«., voL ii, p. 116, fl?. 196. 
MurgatMa hUtrioniea, StAl ; Enam. Hemipt. ii, p. 37, No. 4. 

Inhabits Plaza del Alcade, Arizona, in August, collected by Dr. H. C. Yarrow ; Cave 

4^ Spring, Arizona, July, U. W. Henshaw; Pueblo and San Ildefonso, N. Mex., Dr. H. C. 

* Yarrow ; New Mexico, in September, by S. Bedell, and Northern New Mexico, on the 

plains and foot-hills. 
^ Baxasa, St41. 

"^ B. Bordida. 

^ AtomMira tordida, TJhler; Proc Boston Soc. Nat Hist. 1871, p. 6. 

Originally obtained in Cambridge, Mass. The present specimen is from Tierra Ama- 
• rilla, N. Mex., collected in July by Mr. Shedd. This is the first record of the occur- 

j renoe of this inseot in the region west of the Mississippi Valley. 

j AcANxnosoMA, Curtis. 

■" J. cruciata. 

Edesta emciaUi, Say; Heteropt. New Harmony, p. 8, No. 1. 

Belongs to the regions north of the UDited States, but the specimens here reported 
were obtained at Abiquiu, N. Mex., by Dr. O. Loew. 

Family COREID^. 
subfaboly coreina. 

Marous, Dallas. 
If. inconspicuus, 

SyrovMtiM incompiewu, H. Schf. ; Wans. Ids., toL tI, p. 14, fig. 570. 

Obtained at San Ildefonso, August 17, by Mr. Shedd, and by Dr. H. C. Yarrow ; also 
In Southern Colorado, Jane 5, by Lieut. W. L. Carpenter. 

Chelinidea, Uhler. 
C titiigera, 

Ohdinidea rittigsr, Uhler; Proo. Ent. Soc. Phila., vol. il, p. 366. 

Collected in Northern New Mexico, June-July, by Lieut. W. L. Carpenter. 

Catoriiintha, St&l. 
C mendica, 

Catorhintha nundicat St&l ; Eoum Homipt, vol. 1, p. 187, No. 3. 

Collected by Lieut. W. L. Carpenter, in Sontheru Colorado, June 5 to July 5. 
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Ajsasa, Amyot et Serv. 
A, iruttis. 

Oimex trUti$, Be Geor ; M6m. iii. p. 340. pi. 34, fig. 20. 
Anata trittis, St&l; Hemipt. Fabr. 1, p. 56, No. 3. 

Collected at Colorado Springs, Colo., in July, aad at San Ildefonso, N. Mez , in Aa- 
gast, by Dr. H. C. Yarrow ; Southern Colorado, Jane, Lieat. W. L. Carpenter. 

Subfamily ALYDINA. 

Stachyocnemus, Stal. 
5. ajiicalis, 

Alydut apieaiit, Dallae; Brit. Has. List 11, p. 479. 
Siaehifoenemtu apie€di8i St&l ; Enam. Hemipt. i, p. 215. 

From the foot-hills and plains of New Mexico, in October, by Lieat. W. L. Carpon- 

Subfamily MICTINA. 

Pachylis, St. Farg. 
P, gigas, 

Paehylia gigat, Burni. ; Handb. der Ent. ii, p. 338. Ko. 3. 

Collected at the Bowie Agency, Ariz., August 15, by Mr. Johnson. 

Subfamily ANISOSCELIDINA. 

Leptoglossus, Guer. 
1. L. corculus. 

AnitotedU eoreultu. Say ; Heteropt. New Humony, p. 18, No. 1. 

From Tierra jTmarilla, N. Mox., July, collected by Mr. Shedd ; and from Arizona, by 
Mr. Ratter. 

Narnia, St&l. 
-V. femorata, 

NamSa femoraUk, StAI; Stettin. Eot. Zeit. zxiii, p. 296, No. 154. St&l. Enam. Hemipt, vol i, p. 
166, No. 1. 

CfoUected at Camp Lowell, Ariz., August 23, by BIr. Henshaw. 

Subfamily BEBYTINA. 

Nbides, Latr. 
JN\ spinosus, 

Berytui apinotut. Say; Amer. Eot., voL i, pi. 14. 

From Pueblo, Colo., collected by Dr. H. C. Yarrow. 

Subfamily PSEUD0PHL(EINA. 

dasycoris. 
I), humilis, , 

Jkuycorii /^umitM, Ubler; U. S. Geological Survey of Montana, 1871, p. 403. 

Obtained at Colorado Springs, Colo., in July, by Dr. Yarrow. 

Subfamily RHOPALINA. | 

CoBizus, Fallen. i 

1. C. Sida. • 

Lygceua tidm, Fab: Ent Syst !v, p. 169, No. 116. 

Ooriziu aidcBt Signorat ; Ann. Soc. Ent. France, aer. 3, rii, p. 95, No. 32. i 

Collected near theMojave River, California, in July, Dr. O. Loew ; also in the vicinity 
of the Colorado River, California, July 20, by W. Somers. I 

"2. C. hgalinus. 

LygceuM hyalimUj Fab; Ent. SvAt. iv, p. 168, No. 115. 
Coriziu hya.intu, SUl; Hem. Fabr. i, p. 6d, No. S. 

From Taos, N. Mex., in August, by Mr. Shedd; from Pueblo, Colo., in July, by Dr. 
Yarrow ; and from Santa Fd, N. Mex., June, Mr. Henshaw. 
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Leptogoris, KahD. 
X. trivitiatus, 

LygcBut trivittatut. Sat ; Joarn. Ac»d. Phllad. ir, p. 333, No. S. 
Leptocorit triviWiiua^ St&I ; £oam. Hemipt. 1, p. 326. 

From Soathern Colorado^ Jaly, Lieut. W. L. Carpenter. 

Family LYGAEIDJE. 
LraAEUS, Fab. 

1. L^recl\vaiu9. 

Lygceua recUvatua^ Say ; Jouro. Acad. Pbilad. iv, p. 3*21, No. 1. 

From Soathern Arizona, Mr. Henshaw ; San IldefonBO, N. Mex., Dr. Yarrow aod Mr 
Shedd ;' Cave Sprin^^, Ariz., Jaly, Mr. Henshaw ; Pueblo, Colo., July, Dr. Yarrow and 
Mr. Wilkin ; Abiquiu, N. Mex., Dr. O. Loew ; Mojave Desert, Cal., July, and near Mojave 
River, July, Dr. O. Loew. 4 

2. X. coatalis. 
Lygems eottcUis, H. Schf.; Wans. Ids. vii, p. 22, flg. 706. 

Obtained in California. 

3. X. fasdatua, 

Lygceut feueiatta, Dallas ; Brit. Mas., Hemipt. U, p. 538, No. 17. 
Lygceut axiHout^ H. Schf; Wans. Ins. t!, p. 76, fig. 646. 

^ Common in the Atlantic region south of Massachusetts; also in Texas, Mexico, and 

^ the West Indies. The only specimen in this lot was collected in Soathern California, 

by J. A. Hasson. 

T Melanocoryphus, StUl. 

' ^ Jtf". facetua. 

9 LygiBU* faottua^ Say ; Heteropt. New Harmony, p. 13, No. 3. 

From the plains and foot-hills of New Mexico ; Jane to October ; collected by Lieut 
. •! W. L. Carpenter. 

' ' 9 Melanopleurus, Stal. 

M. histriangularis, 

Jjygceui hittriangtilaria. Say ; Heteropt. New Harmony, p. 14, No. 3. 
Mdanopleurua bUtriangvJUirit^ St&l; Enam. Hemipt. iv, p. 169. 

Collected at Camp Bowie, Arizona, August 8, by Mr. Albruiz. 

Nysius, Dallas. 

1. N, anguatatus, 

Nytiua anguttatug, Uhler ; United States Geologioal Sarvey of Montana, 1871, p. 406, No. 2. 

Obtained at Pueblo, Colo., in July, by Dr. Yarrow and Mr. Wilkin ; at Fort Garland ^ 
in July, Mr. Hant. 

2. N, oalifomioua, 

Nyriui edlifomieus, St&l; Bngenles Resa, Hemipt, p. 242, No. 56. 

Collected in New Mexico, in September, by S. Bedell ; at Fort Garland, in Augast^by 
Mr. Shedd; July, by Dr. Yarrow, and in Southern California, June-July, by H. W 
Henshaw. 

I8CHNORHYNCIIUS, Ficb. 

L didymua. 

Lygce%u didymw, Zett; Yet. Akad. Handl. 1819, p. 71, No. 20. 
OymtM FraneUeantUt St&l ; Eugeuies Resa, p. 252, No. 84. 
Isehnorhynehiu didymug, Fieber ; Europ. Hemipt., p. 199. 

Southern Colorado, Dr. H. C Yarrow. 

m 

Geocoris, Fallen. 
1. O, pallena, 

Oeoeorit paUenSf St&l ; Engenies Resa, p. 250. 
From the Mojave region, California, in July, Dr. Loew. 
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2. 0. hullatuB. 



Saida huXlata, Say ;1Hot6Topt. New Harmony, p. 18, No. 9. 
(^hthabnieut borMUU, Dallas; Brit ICoa. I<Ul, ii, p. 565, No. 6. 

A specimen from Pneblo, Colo., collected by Dr. Yarrow ; and a pale variety was 
obtaioed above timber-line in New Mexico, by Lieutenant Carpenter. 

LiGYROCORIS, St&l. 
X. eoH9irietu$, 

Pamera e&nMtrictay Say ; Heteropt. New HRnnony, p. 15, No. 1. 
Beottu dbdominaUt, (snw ; La Sagra fiiat de Cuba, Ins., p. 397. 

Southern Colorado, Jane and Jaly, Lieat. W. L. Carpenter. 

Myodociia, Latr. 
M, serripeB, 

Myodoehu teriivet, OUt ; Encyo. Method., Tiii, p. 106. 
^ Myodoeha peHoUUa, Say ; Heteropt. New Harmony, p. 19. 

From New Mexico, Angnst 23, by Dr. H. C. Yarrow. 

Trapezonotus, Fieb. 

Lygcnu nebulotus, Fallen ; Mon. Cim., p. 65, No. 7. 
Pamera faUaXt Say; Heteropt. New Harmony, p. 17, No. 6. 
Trapeionottta nebuwnu, Fieber ; Eur. Hemlpt., p. 190. 

From Soathern Colorado, Jiine-Jnly, Lieat. W. L. Carpenter; also found above tim- 
ber-line in New Mexico by the same gentleman. 

' Peritrechus, Fieb. 
P. Fraternus, 

PeritreehtufirUemxu, ITfaler; Boaton Soc Nat. Hist. Proc, 1871, p. 11. 
From Tierra Amarilla, N. Mex., in July, collected by Mr. Shedd. 

Subfamily LARGINA. 

Larous, Habn. 
L. cinctua. 

JjMTgu* dnetugf H. Sohff. ; Wanz. Ins., yoI. tH, p. 6, fig. 683. 

From Sienaga, Ariz., August 23, by Mr. Ratter; from Southern California, by Mr. J. 
A. Hasson ; Santa Barbara, Dr. O. Loew ; Soathern Arizona, August, Mr. Henshaw ; 
and from Camp Lowell, October 17, by Mr. Butter. 

Family PHYTOCOBID^. 

MiRis, Anctor. 
M. in8tdbili9, 

Miris itutabUi$,Uh\w ; Ballotin U. S. Geolog. Sary. of the Territories, vol. ii, No. 5, p. 50. 

A very common insect in the Atlantic region and in Texas. The present specimen 
was collected above timber-line, in New Mexico, by Lieut. W. L. Carpenter, and also 
Id Soathern Colorado, in July. 

Phytocoris, Fallen. 
I^. nuhilM. 

OaptuM nubihu. Say; Heteropt. New Harmony, p. 38, No. 10. 

From near Colorado Creek, New Mexico, July 18, by Lieut. W» L. Carpenter. 

LoPiDEA, Ubler. 
L, media.. 

Oapnu mt dk u, Say ; Heten^t. New Harmony, p. 89, No. 11. 

Collected at San Ildefonso, N. Mex., in August, by Mr. W. C. Shedd ; at Tierra Ama- 
rilla, X. Mex., in September, by Dr. H. C. Yarrow; in New Mexico, September, by S* 
Bedell. 
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Lygus, Kahn. 

1. X. annexus. 

Jjygtu annexut, Uhler ; TJ. S. Geological Soirey of Montana, 1871, p. 413. 

From Paeblo, in Jaly, by Mr. Wilkin ; Tierra Amarilla, N. Mex., September, Dr. H. C. 
Yarrow ; Abiquiu, N. Mex., Dr. O. Loew ; Northern New Mexico, Lieat. W. L. Carpenter 

2. L, Uneaiu9. 

JjygauM IvMobu Fab ; Ent Syst. SoppL, p. 541, Ko. 1S4-5. Syst. Bhyng., p. 834, No. 159, Cap- 
au9 A'VUtatat^ Say, Heteropt. ; New Harmony, p. SO, No. 5. 

An inhabitant of many parts of the United States from Northern New York to Texas. 
The present specimens were collected in Northern New Mexico, in Jnne-^aly, br 
Lient. W. L. Cai^nter. 

3. X. lineolaris, 

Capnu Uneolarit, PaUaot-Beaav ; Ins. Afr. et Amer., p. 187, pi. xi, flg. 7. 

Common in most parts of temperate North America. From Northern New Mexicp. 
Jan&-July, Lieat. W. L. Carpenter. 

4. Z. invituB, 

OapnuinvUut, Say; Heteropt New Harmony, p. 24, No. SI. 

Sometimes common on the blossoms of Viti$ Idhnuoa in Jone, in Maryland. 
A Tariety of this species was captnred in Northern New Mexico, in June, by Lient. 
W. L. Carpenter. 

Calocoris, Fieb. 

1. C rapidus, 

^ Oapnurapidua, Say; Heteropt. New Harmony, p. 90, No. 4. 

Capnu multicolor, H. Scbf ; Wans. Ins. viii, p. 10, flg. 795. 

. Common in Eastern United States and in Texas. From Pneblo, Colorado, in Jane, 

2 by Dr. H. C. Yarrow ; and from Tierra Amarilla, N. Mex., by S. Bedell. 

^ -2. C. 8up€rhu8. 

OcHoeorit ntperbut, Uhler ; U. S. Geog. Sarvs. W. of 100th M.,'vol. y, 1875, p. 638, No. 3. 
- From San Ildeionso, N. Mex., Angost 17, by Mr. Shedd. 



REsrnENiA, Amyot & Serv. 
B. insignia, 

Oapnu iruignit. Say; Heteropt. New Harmony, p. 9S, No. 19. 
Collected in Northern New Mexico, by Dr. H. C. Yarrow and Lieat. W. L. Carpenter. 

Camptobkochis, Fieb. 
■C. nebulo8U8. 

Oamptobroehig nebvlona, Ubler; IT. S. Geolog. Survey of Montana, 1871, p. 417. 
From Tierra Amarilla, N. Mex., by Dr. H. C. Yarrow. 

Stiphrosoma, Fieb. 
S. stygioa. 

Oapnutlpffietu, Say ; Heteropt. New Harmony, p. tM, No. 18. 

From Northern New Mexico, Jnly 18, by Lieut. W. L. Carpenter. 

Agaluastrs, Fieber. 
A. as80ciaius, 

AgaUkute* attociatut, Uhler ; U. S. Geolog. Survey of Montana, 1871, p. 419. 
Collected at Pneblo, Colo., by Dr. H. C. Yarrow. 

Orectodbrus, Uhler. 

1. 0. obliquua. 

Oreetoderug obliqutu, TJhler; Bulletin U. S. Geogr. Surv. of the Territories, vol. ii. No. 5, p. 54. 
From Northern New Mexico, Dr. H. C. Yarrow. 

2. O. amoenus, new sp. 

Smaller and more slender than 0. ohliquua, Orange-fulvous, polished, not obviously 
punctared, the hemelytra dull, excepting the long cuneiform silvery white streak 
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opening from the base of the coriam. Head mnoh longer than wide, polished, narrowed 
behind the eyes, the width between the eyes scarcely narrower than the collnm ; face 
moderjitely deonrving; eyes blackish, reniform, very prominent; antennae moderately 
stout, rod-like, the basal joint constricted at its origin, the second Joint very long, in- 
foeeated, of even thickness throughoat ; rostram blender, infnscated, reaching npon 
the venter. Pronotum nearly bell-thaped, longer than wide, very narrow in front, 
finely polished, the posterior margin concave. Marginal lines of the corium all aroand, 
and of the olavns, brownish ; cnnens infasoated at tip, and with a large white spot at 
base ; membrane fhliginons, but paler at the basal angle. Legs long and slender, the 
tibiiB and tarsi tinged with piceous. Venter highly polished, orange, a little infnscated, 
moderately clavate posteriorly. Langth to tip of venter 4| millims. To tip of wing- 
covers 6 millims. Width of pronotnm H niillims. 

A single-wing cover is in the lot from New Mexico. Other specimens have been 
taken in Texas and Illinois. 

Family ACANTHIADiE. 

AcANTHiA, Fabr. 
J. leciulaiia. 

Cfima lechdarius. Linn ; Syat. Nat ed. 12. voL ii, p. 715, No. 1. 
Aeanthia leetuiaHa, Fab; BDt. Syat. iv. p. 67, Nn. I. 
Aeanthia leetularui, Amyot & Sery; Hemipt., p. 313, Na 1. 
Aeanthia leetulttri€k, Fieoer ; Ear. Hemipt., p. 134, No. 1. 

From Nothern New Mexico, October, Lieut. W. L. Carpenter. 

Family ARADIDiE. 

Aradus, Fab. 
A, rectus, 

Aradutrectui.SAji Heteropt New Harmony, p. 39, No. 4. 

From the foot-hills of New Mexico, October, Lieut. W. L. Carpenter. 

Family PHYMATIDJE. i 

Phtmata, Lat. 
P. ergsa. 

Oimex eromu. Lino ; Syat Nat. ed. 13. vnl. H, p. 718, Na 19. 

Vimez tefnyio, DeOeer; M6m. ill, p. 350. pL 35. ^g. 13. 

JPhymata eroaa, Amyot &, Serv ; Hemipt., p. S90, No. 9. i 

From San Ildefonso, N. Mex., August 17, Mr. Shedd. 

Family NABID^. 

CoRiscus, Schrank. | 

C. ferus, 

Oimex fenu, Linn ; Fauna Soac, p. 256, No. 96S. 
Nabut/ertu, Fiber ; Eur. Hemipt., p. 161, No. 9. 
Ooneeusjerus, St&l ; £nam Hemipt. iii. p. 113, No. 13. 

Collected in New Mexico, and at Colorado Springs, Colo., June, by Dr. H. C. Yarrow ; , 

al80 Southern Colorado, June-July, Lieut. W. L. Carpenter, and above timber-line in i 

N«w Mexico. 

Subfamily REDUVIINA. « 

I 

Prionotus, Lap. 
I\ cristatus. | 

Oimex erUtatue, Lion ; Cent Ins. Bar., p. 16, Na 49. Amoen. Aoad., voL vl, p. 399, No. 42. 

ISeifupitw novenarittf, Say ; Amer. Ent., vol. i, pL 31, No. 2. \ 

ArUue denHeulatut, West wood : Drury Illnst., vol. il, p. 73. 

Prionotus cristatva, TJhler; Bulletin (t. S. Gea Snrv. Territ., voL if, Na 5* p. 61. 

A single specimen from Northern New Mexico, collected by Lieut. W. L. Carpenter. 

PiNDUS, StAl. 
/*. 90CiU9. I 

Pindus sodus, Uhler; U. S. Geolo^. Sanrey of Montana, 1871, p. 430. 

From the plains and foot bills of Northern New Mexico, in October, by Lieut. W. L. ! 

Carpenter. 

84 E I 
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SCBFAMILY APIOMERINA. 

Apiomerina, Hahn. 

J A. JiavirenirU. 

ApiotHfruM JIaviveiUrig, H. Schf ; Wans. Int., vol. viii, p. 77, fig. 847. 

A Yariety of this specioB was collected near Saota F^, N. Mez., in June, by Mr. Hen- 
Bhaw ; Northern New Mexico, Jane 5 to July 5, Lieut. W. L. Carpenter ; also at Bowie, 
Ariz., Aagost 8, by Mr. Albrniz. 

Subfamily PIRATINA. 

Rasahus, St&l. (Nee Amyot.) 
12. Uf/uttaiua, 

PettUochifut liguttaius, S«y ; Heteropt, New Harmony, p. 33, No. S. 
Firatta mutiUariua, Guer ; La Siiyni, lie 4e CoUa, p. 410. (Kxelnti. syn.) 

From the Mojave Desert, California, by Dr. O. Loew, and from Los Angelos, in Jane 
by J. Brown. 

MRLANOLE6TES, StSl. 

1. M, abdomiudlis, 

Piraisa aMominalia^ H. Schf, Wanz. Ins., vol. viii, p. 63, fig. KI2. 
Collected in Northern New Mexico, June^uly, by Lient. W. L. Carpenter. 

2. if. picijfea, 

i> Piratat pieipfi, H. Scbf; Wanz. Tn8.,< vol. viii. p. 6*2, flf;. P31. 

T Xedumua punttens, Lee; Proo. Philad. Acad. Nat. Soi. 1855, p. 404. 

Melanolettet pieipet, St&l; Enum. Hemipt., ii, p. 1Q7, No. 3. 

^ From Abiquiu, N. Mex., September, Dr. H. C. Yarrow. 

i Subfamily ACANTHASPIDINA. 

CONORHINUS, Lap. 
J €. ruVrofasciatwf. 

• Oinux rubrqfofciaiut, DeGeer : M6in. iii, p. 349. pi. 35, fig. 12. 

I Conorhinut rubro/aueiahu, Amyot & Serv., Hemfpt., p. 3tf4, No. 1, pi. 8, fig. 2. 

From Camp Lowell, Ariz., Mr. Rntter, Angost 23; and from near the Colorado River, 
California, July 20, by Mr. Somers ; also from the Mojave Desert, by G. Thorn psoo. 

Family STENOPODID.E. 

Stknopoda, Lap. 
S, cuHci/ormia. 

Cimex culiei/ontiis. Fab : Ent Synt. p. 7%. No. 162. 
/itsnopoda einn-ea^ Lap, Eimai, p. iW, pi. .V2. tig. 2. 
Stenopada eulic\formi», Sl&l ; Hemipt. Fabr., i, p. 129, No. 1. 

A nympha of this Rpecies was collected at Abiquiu, N. Mex., by Dr. H. C. Yarrow. 

Family SALDID.E. 

Salda, Fab. 
JS» interatiiialis. 

Aeanthia intertftitialu, Say; Joiirn. Acad. Pbilada., voL ir, p. 3*31, Na I. 

From Northern Now Mexico, July, Lioiit. \V. L. Carpenter. 

Family HEBRID^. 

* 

Hebui'8, Curtis. 
// 9ohrinu8f new Hp. 

Robust, brunneo-fuscous, beuoatU cliiefly black-pi ceous, with the sternum, coxe, and 
loiTH testAct'OUH. Head stout, not ho lon^ nor so tapering anteriorly as in If, pusilluM 
Fallen, the vertex and face very convex, the tip thickly hairy ; autenuffi dnll testaoeoas. 
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pabesoent, the basal Joint thickest, narrowed at base, lonser than the second, the third 
longest, fdender like the sacceeding ones; nnder side of head and the bnccnlsD dnll 
testaceoas; the rostram slender, reaching npon the venter, dall testaceous ; eyes, dark 
brown, with coarse and few facets* Prouotnm broader than long, flattened, the hameri 
well defined by a brown salens ; impressed line between the lobes distinct, as also the 
three fovear on the centre, those of each side less distinct; the surface very minutely 
punctured : pleural pieces darker, with a few very remote, large punctures. Veuter 
smooth, black ish-piceous, densely sericeous pubescent, margined with dull fulvous. 
Hemelytra pale brownish, minutely pubescent, the nervures darker, the membrane 
scarcely reaching to the tip of the abdomen. 

Length scarcely 2 millimeters. Width of pronotnm f millimeter. 

Habitat — New Mexico, Lieut. W. L. Carpent<;r. San lldefouso, N. Mex., in July, Dr. 
H. C. Yarrow. 

Family HYGROTRECHIDiE. 

Hygrotrechus, St&l. 
H. remigis, 

Qerrit remigia^ Say ; Heteropt. New Harmony, p. 35, No. 1. 

From water on the plains of Southern Colorado and Northern New Mexico, Juue^ 
July, and October, by Lieut. W. L. Carpenter. 

Family GALGOLTB.^. 

Galgclus, Latr. 

1. G, ocuXaiuB. 

yaueoria oeulata, Fab; Sjst. Rhynf;., p. HI, No. 5. 

Oalgidua oeulatut, Latr; 'Eiat Nat. lua., xii. p. 286, pi. 9.% fig. 9. 

Oaiifuliu btnfo, U. Schf ; WaDz. Ins., ▼, p. 88, fig. 536. 

Collected at San Ildefonso, N. Mex., August 17, by W. G. Shedd ; Cave Spring, Ariz., 
Mr. Henshaw. 

2. G. variegaius, 

CrtUgtUvi variettatua. 6umn ; Icon. Regne Animal, p. 352. 

GaiguluM puleher, St&l; OtV. Veteuttk. Akad. Forliaudl. 1854, p. 239, No. 1. 

Santa Barbara, Cal., Mr. Henshaw and Dr. O. Loew; also at Abiquiu, N. Mex., Dr. 
H. C, Yarrow, in September. 

Family NAUCORID^E. 



A. SignoreU. 



Ambrysus. 



Ambrystu Signoreti, St&l : Heniipt. Mpx. Stettin. Ent. Zeit.. xxiii, p. 460, No. 336. 
Naucorit Poeyi^ Amyot &, Serv ; lieiuipt., p. 434, pi. 8, fig. 5. 

Taken at San Ildefonso, N. Mex., July, by Dr. H. C. Yarrow ; in New Mexico, July, 
by Lieut. W. L. Carpenter; and in the Mojave River, Cal., in July, by Dr O. Loew. 

FAMILY BELOSTOMIDxE. 



Belostoma, Auctor. 
B. annulipes, 

Bdostoma annuHpes, H. Scbf ; Wanz. Ina., viii, p. 28, flga. 603, 804. , 

A nympha was taken near San lldefouso, in July, and an imago at Paj^osa, Colo., 
September 5, by Dr. H. C. Yarrow. 

pEDixoconiP, Mayr. 

1. I\ macronyx. 

Pedinocorii macronyx, Mayr; Verhantll. Wien. Zool.-Boian. Gcsell, 1P63, p. 350, tub. 11, flgo. 1-4 
Obtained in the Gila River, Arizona, by Dr. C. G. Newberry. 

2. P. indenlata. 

Zaifha indentata, Hald., Proo. Aca^l. Pbllada., vi, p. 364. 

PedinocorU brachonyx, Mayr; Yttbaiidl. IV'leo. Zool.-Botan. Gesell, 1863, p. 351, tab. 11, fig. 5. 

From the Mojave River, California, July, Dr. O. Loew, and from Kernville, Cal., by 
Mr. Henshaw, September 2. 
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Abedus, Stal. 
A. hrwiceps, 

Abedui brevieept, StU ; Stottlner Ent. Zalt, xziii, p. 409. 

Collected at Sfln ndefonm, N. Mex., Angast 17, by Mr. Shedd ; Cjtmp Lowell, Ari- 
zona, August, Mr. Hensbaw, aud in Arizona, July, by Mr. Ratter. 

Family NOTONEOTID^. 

NoTOSKCTA, Lino. 

1. N, undulata, 

Notoneeta undviaia, Say ; Hoteropt. Xew Harmony, p. 39, No. 1. 

From Abiquin, N. Mex., September, by Dr. Yarrow, aud San lUlefonso, N. Mez., 
August 17, &ir. Sbedd. 

2. K, intulata. 

Notoneeta innulala, Kirbj ; Fauna Ror. Anier., iv, p. 2A5, No. 399. 
Notoneeta rugota^ Fieber ; Rhyuchotographien, p. 5-i, No. 7. 

Collected at Camp Lowell, Ariz., in August, by Mr. Hensbaw, and elsewhere in Ari- 
zona, in July, by Mr. R utter. 

Family COKISIDAE. 

CouiSA, Geoff. 

1. C. initfi'upia, 

Oorixa interrupta. Say; Joam. Aoad. Philada., iv, p. 398. No. 1. 

From New Mexico, in October, by Lieut. W. L. Carpenter, and from Sin Ildefanso , 
N. Mox., by Dr. U. C. Yarrow. 

2. C. altemata. 

Oorixa cUtemata, Say ; Jotirn. Aoad. Philada., iv, p. 329, No. 3. 

From San Juan River in New Mexico, by Mr. Browne. 

3. C 8uiili8, 

Oorixa tutiUs, Uhler; Bulletin IT. S. Geogr. Sarv. of the Terrlt., vol. il. No. 5, p. Tli. 
From tbe plains of Northern New Mexico, in October, by Lieut. W. L. Carpenter. 

IIOMOPTKRA. 

Family STRIDULANTIA. 

Cicada, Fab. 

1. C. synodiea. 

Cicada gynodiea, Suy ; .roam. Aoad. Philada., voL iv, p. 334, No. 6. 
From Southern Colorado, June-July, by Lieut. W. L. Carpenter. 

2. C rimoea. 

Cicada rimo»a, Saj ; Joam. Acad. Philada., vol. vi, p. 235, Na 2. 
Collected in Southern Colorado, June-July, by Lieut. W. L. Carpenter. 

Family MEMBRAGID.E. 

CERE.SA, Fairm. 
C buhalus, 

Membraeia hubalug, Fab., Knt. SyBt . vol. iv, p. 14. No. 23. 

Cereia bubaliu, Fitch ; Catalogiie of lua. N. Y. State Cabinet, p. 50, No. 682. 

From San Ildefonso, N. Mex., and near Pueblo, Colo., by Dr. H. C. Yarrow ; also from 
San Ildefonso, by Mr. Shedd. 



S. rau. 
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SuiUA, Germar. 
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Membrtuit vaic. Say ; Jonro. Aoad. Philada., toI. vi, p. S99, No. — . 
SmiiUa vau, Fitoh ; Cat of Ins. of N. Y. State Cabinet, p. i% JSo. 65d. 

Collected in Northern New Mexioo, Jane-July, and also in October, by Lieat. W. Lk. 
Carpenter. 

Camptlenchia, 8t&l. 
C. curvaia. 



Memhraei* eurvata, Vab.. Syst Rhyoe., p. 13, Na 34. 




48^491, Noa. 3-1, 33, 35, 36, 37. 

3i, 33, 35, 30, 37. 
£. denta, Walk ; Brit Mas List Homopt ii. pp: 488-491. Nos. 3^ 3.1, 35, 36, 37. 
E ftinida. Walkj Brit Mas. Ltot Homopt H. pp. 488-491. Not 3i. 3J, 3.% 36, 37. 
E. bimacuittta, Walk ; Brit Mas. List Homopt ii. pp. 488-491, Nos. 3^ 33, 35, 38, 37. 

Collected in New Mexico, by Mr. Ratter. 



o 



PUBLILIA, St»l. 

V. mode$ta. 

Publilia modeita, Uhler; Balletin IT. S. Geolog. Sarvey of the Torrit.. vol. ii. No. 5, p. 78, No. 3. 

Collected at San Ildefonso, N. Mex., by Dr. H. C. Yarrow, and at Cave Spring, Ariz.» 
by Mr. lienshaw. 

Darius, Fab. 

An imroatarespeoimon of species allied to 7). lateralis^ Fab., was in the collection of 
Dr. O. Loew, from the Mojave Desert, California. 



Telamona, Fitoh. 
T. pgramidataf new sp. 

Similar in form to T. querd, Fh., bat not quite so broad, the base of the dorsal 
prominence more compressed. Color (of the alcoholic specimen) yellowish, clouded 
with brown, particularly on the sides and tip of the prominence; also at the end of 
the scntellnm, and on the base and more largely on the tip of the hemelytra. Head 
uneven, yellowish, remotely, finely and irregularly punctured with brown ; cheeks 
and rostrum hairy. Pronotnm with brown, ooarde, sunken punctures, the punctnres 
finer anteriorly and placed less closely, and so, also, a little way from the apex ; cen- 
tral carinate line interruptedly brown, smooth ; humeri prominent, laminar, almost 
rectanj^ular. Dorsal prominence subpyramidal, compressed above, the tip rounded, 
edged with piceous, with a few coarse, deep, dragged punctures, which are bounded 
by tumid, almost linear, oblique interstices ; the carinate line continued to the tip of 
pronotum, and paler both below and behind the summit ; the apex, with four irregu- 
lar, loniptudinalrowsof punctures, with raised linear interstices ; lateral edge smooth 
pale, somewhat int'Crrupted with brown. Hemelytra obscured hyaline, with a large 
oval spot at tip ; their extreme base, the two upper nervures on the middle, and the 

fmnctures bounding the nervures eacn side thron^[hout their lenj^th«brown. Liegs yel- 
owish, tinged with piceous, the tibito spotted with brown on their outer sides ; bristles 
pale yellowish, the base and extreme tip of tarsi, and the nails piceous. Venter blaok- 
bb, with the incisures yellowish. 

The hemelytra extend considerably beyond the pronotum and are obliqnely nar- 
rowed at tip. 

Lteugth to tip of pronotnm, 8 millimeters ; to tip of hemelytra, 9 millimeters. Widt h 
between the humeral angles, 4 millimeters. Altitude to summit of dorsal prooninenoe , 
leant 4 millimeters. 

Collected in Southern Colorado, in July, by Lieut. W. L. Carpenter. 



Family FULGORID-E. 



ScoLOPs, Germar. 
I sulci pes, 

FnlQora sulcipes, S^y ; Joarn. Philada. Acad., vol. iv., p. 335. 

Obtained in Southern Colorado, June-July, by Lieut. Vf. L. Carpenter. 
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Family TBTTIGONID^. 

Proconia, Amyot & Serv. 
P, costaliB. 

TetHgofnia eoffoZu, Fab., Ent. Syst., Sappl., p. 516, Nos. 83, S3. Signoret, Ann. Soc Ent France, 

3d ser., li, p. 359, pi. 13, fig. 8. 
Cereopis margineUiat^ Fab., Syst Rhyn^M P* 96, No. 44. 
Cemnng laUraUi, Fab., Ent. Syst., SuppL, p. SS4, Ko. S4. Coqnebert, Illas&r., vol. , . 35, tab 

9. fig. 3. 
TetHgonia lugen», Walker : Brit. Mas. Liat, Homopt, iii, p. 775, No. 108. 
Tetttffonia pyrrkotelxu, Walk., 1. o. ill, p. 775, No. 109. 

Widely distribated in North America, occnriDg on both sides of the continent, and 
as frequent in the cold north of British America as in the warm regions of the snb- 
tropics. 

Captnred near Abiqnia, N. Mex., by Dr. O. Loew. 

Tettigonia, Sign. (Geoff.) 
T, kieroglyphica, 

Tettigonia hieroglyphiea. Say ; Jour. Aoad. Philada., vol. vi., p. 313, No. 6. 

Taken in Northern New Mexico, by Lieut. W. L. Carpenter, and in the Mojave Desert. 
in Jnly, by Dr. O. Loew. 

Heix)CHAra, Fitch. 
II. communis, 

ffelochara communiM^ Fiteh ; Heteropt., New York State Cabinet-, p. 56., Noa. 753, 754. 

Taken in Northern New Mexico, in July, by Lieut. W. L. Carpenter. 

Bythoscopus. 
jB. Hcoifolius. 

Bythotcoptu giee\foliu8^ Ubier ; Balletin IT. S. Geolog. Survey of the Territoriea, vol. ii. p- 93, 
No. a. 

Taken in New Mexico, September, by Lieut. W. L. Carpenter. 

Many specimens of APHiDiE, obtained from various kinds of plants, are included in 
several of the bottles, bat they are changed too much by their alcoholic bath to admit 
of correct determination. 
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BerjrlaDfU Lienf. E.. 1212, 12£0. 

Biraie, Lieut. R., 1262. 

Bullock, J., 1257. 

Cameron, S. B., 1257. 

Carpenter, Frank, 1212, 1278. 

Church, John A., 1212, 1247, 1284. 

Conkling. A. R., 1248, 1278, 1285, 1295, 1298. 

Cowles, W. A., 1262, 1272. 

Curtis, M., 1266. 

Daggett, R. M., 1286. 

De Groot, 1300, 1301. 

Dubois. A., 1278. 

Dunn, G. M., 1273, 1274. 

Dunn, L., 1273, 1274. 

fasten, J., 1262. 

Ford, Sergt. G. W., 1278. 

French, B. P., 1262. 

Gunter, E. T., 1212. 

Henshaw, H. W., 1248, 1278, 1303. 

Howell, C. H., 1256. 

Kahler, E, 1219. 

Kampf, Dr. F., 1219, 1220, 1257, 1258. 

Karl, A., 1247, 1257. 

Kennedy, T., 1273. 

King, C, 1258. 

Klett, F., 1251. 

Jackson, T., 1287. 

James, Mr., 1301. 

Le Conte, Prof. J., 1287, 1291. 

Lee, T. M., 1255, 1256. 

Leembmggen, Mr., 1301. 

Lockwood, G. M., 1212. 

Loew, Dr. O., 1212, 1252. 

Looram, W., 1255, 1256. 

Macomb, Lient. M. M., 1278, 1304. 



MarcoOt Prof. J., 1211. 

Marshall, Lieut. W. L., 1211, 1236. 

Maxson, F. O., 1273, 1274. 

McKinney, J., 1287. 

Miner, £. D., 1255. 

Mitchell, A. R., 1273. 

Morrison, Lieut. C. C, 1273. 

Myer, A. J., 1246. 

Nell, L., 1251. 

Niblack, W. C, 1251, 1252. 

Niver, P. D., 1266. 

O'Neil, Mr., 1272. 

Owen, A. K., 1251. 

Parker, H. G., 1304. 

Putnam, Prof. F. W., 1212, 1248. 

RttflFerty, J., 1257. 

Ridgway. R., 1304, 1307. 

Rocroft, E., 1273. 

Rothrock, Dr. J. T., 1212, 1248. 

Sanchez, M., 1273. 

Seckels, L., 1220, 1257, 1258. 

Smith, Prof. H. L., 1287. 

Spiller, J. C, 1262, 1266, 1272. 

Stevenson, Prof. J., 1253, 1300. 

Stewart, Prof. W. F., 1286. 

Sutro, A., 1219. 

Symons, Lieut. T. W., 1211, 1257. 

Thompson, G., 1255, 1256. 

Tillman, Lieut. S. E., 1211. 1253. 

Wotherspoon, Lieutenant W. W., 1272. 

White, Professor, 1299, 1300. 

Whitehill, H. R., 1290. 

Willig, G., 1262. 

Wood, S. F., 1262. 
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Basins : 

Arkansas, 1218 
Great Interior, 1216. 
Rio Grande, 1218. 

Canons: 

American Fork, 1293. 
Black Rock, 1265. 
Blackwood, 1290. 
Brunswick, 1283. 
Clear Creek, 1288. 
Comanche, 1276. 
El Dorado, 1283, 1286. 
Gilmore's 1293. 
Hell, 1276. 
King's, 1279. 
Long's, 1228,1275. 
Truckee, 1295. 



Cities^ to wns, dec. : 

Abo, 1277. 

Anton Chico, 1232, 1233. 
Austin, 1239, 1240, 1243, 1244, 1265, 1269 
Beckwith's Store, 1234. 
Belleville, 1268. 
Cafion City, 1224. 1226, 1227. 
Carson, 1211, li»4, 1236, 1237, 1238, 

1240, 1255. 
Cienega de Tula, 1233. 
Clan Alpine, 1265. 
Claraville, 1295. 
Colorado Springs, 1227. 
Coyote, 1299. 
Dayton, 1236, 1237. 
Elizabethtown, 1275. 
Ellsworth. 1243, 1244, 1245, 1267, 1269. 
El Moro, 1275. 
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Cities, &c*— Continued. 
Fair Play, 1224, 1225. 
Florrissant, 1224. 
Genoa, 123ti, 1286. 
Glenbrook, 1279, 1289. 
lone, 1243, 1267, 1269. 
La Junta, 1223. 
La Liendre, 1233. 
Lander, 1271. 
Las Lanas, 1229, 1231. 
Libeon, 1270. 
Lodi, 1243. 
La Plata, 1265. 
Lo8 Posos del Pine, 1232. 
McKinuey's, 1237. 
Manzano, 1231. 
Miltord, 12.'54. 
Milton, 1235. 
Mineral Hill, 12s3. 
Ojo de las Casas, 1231. 
Ojo de la Qainsa, 1231. 
Patterson, 1265. 
Pueblo, 1223, 1^24, 1251. 
Reno, 1234, 1235, 1254. 
Rosita, 1226. 
Rowland's, 1238, 1280. 
Santa F6, 1228. 1229. 
Sawyer's Ranch, 1281. 
Schniidtlein's Ranch, 1244. 
Socorro, 1229, 1230, 1231, 1277. 
South Arkansas Post Office, 122.S. 
Stillwater, 1264. 
Summit City, 1267. 
Sierraville, 12:55, 1254. 
Steamboat Springs, 1236, 1238. 
Tahoe City, 1295. 
Tanques de Juan Lujan, 1233. 
Tejique, 1232. 
Tijeras, 1229. 
Trinidad, 1228, 1275, 1301. 
Truckee. 1235, 1237. 
Tyler's Station, 1265. 
Valencia, 1230. 
Virgiuia City, 1237, 1238. 
Wadsworth, 1241, 1242, 1243. 
Walsenburg, 1303. 

Crcelis ! 

Bench, 1265. 
Dairs, 1260. 
Mosea, 1225, 1226. 
Pass, 1246. 
Prosser, 1253. 
Putnam, 1266. 
Sangre de Christo, 1246. 
Smith's, 1266. 
TarnalK 1224,1251, 
Teneja, 1299. 

Forts: 

Craig. 1230. 

Lyon, 1211, 1228, 1233, 1251. 

Union, 1298. 

L&kf^s i 

Carson, 1264, 1268. 

Cascade, 1281, 1290, 1291. 

Dall's, 1260. 

Donner, 1^3. 

Echo, 1290, 1293, 

Fallen Leaf, 1281, 1290 1291, 1292. 



Laices— Continued. 
Gilmore, 1294. 
Honey, 1255. 

Marlette's, 1260, 1280, 1288. 
Independence, 1253. 
Quail, 1294. 

Tahoe, 1218, 1245, 1287. 
Pyramid, 1279. 
Twin, 1288. 
Webber, 1253. 

Lodes : 

Comstock, 1246, 1258, 1284. 
Williams, 1290. 
Woodstock, 1290. 

mines: 

Ayres Consolidated, 1248. 

Belcher, 1261. 

Big Bonanza, 1258. 

Canada, 1270. 

ChollarPotosi, 1261. 

California, 1258, 1261. 

Clear Creek Cafion, 1290. 

Clipper, 1269. 

Consolidated Virginia, 1258, l'26l. 

Crown Point, 1261. 

Emerald, 1289. 

Grant and Colfax, 1270. 

Hale and Norcross, 1259. 

Illinois, 1267, 1270. 

Imperial and Empire, 1259. 

Imperial, 1261. 

Justice. 1258, 1261. 

Last Chance, 1270. 

Lodi, 1270. 

Mint, 1258 

Montreal, 1289. 

Mount Vernon. 1270. 

Niagara, 1290. 

North Carson, 1247. 

Ophir, 1261. 

Overman, 1258, 1261. 

Savage, 1258, 12.59. 

Storm King, 1269. 

Virginia City Company's Coal, im 

Rliiiinir Companies : 

Ayres and Hopkins, 1248. 
All Right, 1248. 
Emerald, 1248. 
Gould and Barnhart, 1248. 
Huston, 1248. 
Ida Ayres, 1248. 
Manhattan Silver, 1269. 
Montreal, 1248. 
North Carson, 1248. 
Ural Silver, 1269. 

mininir Districts : 

Comstock, 1218. 
Creeton, 1252. 
Eagle and Washoe, 1247. 
El Dorado, 1252. 
Hardsorabble, 1252. 
Lodi, 1267, 1270. 
Mammoth, 1269. 
Union, 1269. 
Washoe, 1284. 

mount: 

Como, 1283. 
Lyon. 1263, 1272. 
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mount — Contioaed. 
Prometbens, 12^, 
Rose, 1272, 1276, 1289. 
Raw, 1263. 
TaUftc, 1261, 1293. 

moantaliMt 

CerUlos, 1276. 
Como, 12«6. 
New Placer, 1276, 
Sandia, 1276. 
Sao Isidro, 1276. 
San Pedro, 1276. 
Socorro, 1277. 
Turkey, 1298, 1299. . 

Passes t 

Abo, 1277. 
Beokwoth'8, 1255. 
Pass Creek. 1246. 
Raton, 1275. 
Sand Spring, 1263. 
Taos, 1228, 1275. 

Peaks : 

Basalt, 1272. 

Banker Hill, 1272. 
Cory^s, 1272. 
Davies', 1272. 
Desatoya, 1272. 
Fairv'iew, 1272. 
Freel's, 1278, 1289. 
Giant, 1272. 
JoVs, 1289. 
JoVs Sister, 1289, 
Lanij^blin's, 1299. 
Lrodi, 1270. 
Ocate, 1298. 
Orphan, 1303. 
Paradise, 1272. 
Poston, 1267, 1272. 
Pyramid, 1281, 1293. 
Spanish, 1303. 
Srate, 1268. 
Tarogqaa, 1264, 1272. 
Tatib, 1272. 
Twin. 1294. 
White Mountain, 1272. 

Rangress 

Como, 1283. 
Desatova, 1263, 1265. 
Magdaiena, 1277. 
Mammoth, 1267. 
Sand Spring, 1263, 1268. 
Shoshone, 1263, 1266. 
Sierra Nevada. 1253. 
Toyabe, 1263, 1266. 



Ranges— Oontinned. 
Spanish, 1295. 
Toyabe, 1263, 1266. 

Rivers : 

Arroyo de Cienegnilla, 1276. 

Canadian, 1299. 

Carson, 1264. 

Ladrones, 1277. 

Rio Grande, 1276. 

American, (south fork of,) 1290. 

Trnckee, 1290. 

Upper Trnckee, 1278. 

Sprinirs, Ac. i 

Antelope. 1232. 

Aguejes del Cafiondto, 1277. 

Aguejes de los Tomaace&os, 1277. 

Agnejes de los Torres, 1277. 

Cbalk Well. 1265. 

Coyote, 1277. 

Dead Horse Well, 1241, 12 12, 1245. 

Hot, 1282, 1287. 

Llano, 1277. 

Mountain Well, 1265. 

Mule. 1277. 

OJo de las Cafias, 1277. 

Ojo de Cibol6, 1277, 

Ojo Parida, 1277. 

OJo Sepulto, 1277. 

Pedernal Water Hole, 1231, 1232. 

Sand, 1265. 

Soda, 1293. 

Steamboat, 1283. 

Sulphur, 126d. 

Warm, 1236. 

WeUh, 1270. 

Wilkinson, 1270. 

T alleys s 

Carson, 1285, 1286. 
Cherry, 1265. 
Cottonwood. 1302. 
Fairriew, 1265, 1266. 
Hot Springs, 1267, 1268. 
lone, 1267. 
Lake Tahoe, 1279. 
Lake, 1291, 1293. 
Ponil, 1302. 
Porgatoire, 1275. 
Reese River, 1266, 1271. 
San Luis. 1253. 
Sierra, 1254. 
Smithes, 1266. 
Steamboat, 1283. 
Squaw, 1282, 1290, 1295. 
Taos, 1275. 
Vermejo. 1302. 



INDEX TO TECHNICAL KA3fS8. 



Abedus, 1332. 
Acantbia, 1:^29, 1330. 
Acanthosoma, 1324.. 
Ae^alitis, 1312. 
A^alliastes, 1328. 
Agoelaius. 1305, 1309. 
Aqaila, 1311, 1320. 
Aix, 1313. 
Alydus, 1325. 
Aiubrysus, 1331. 
Anaa, 1313, 1321. 



Anasa, 1325. 
Anisooelis, 1325. 
Anser, 1312, 1321. 
Anthns, 1306. 
Antrostomus, 1310, 1318. 
Apiomerinus, 1330. 
Apiomems, 1330. 
Aradus, 1329. 
Archibuteo, 1311, 1320. 
Ardea, 1312, 1321. 
Arilns, 1329. 



IV 



INDEX. 



AsopiDflet 1323. 

Asyndesmas, 1319. 

Atomotira, 1324. 

BftDasa, 1324. 

Belostoma, 1331. 

Beoeas, 1327. 

Barytas, 1325. 

Branta, 1313, 1321. 

Brochemena, 1323. 

Babo, 1319. 

Bacephala, 1314. 

Bateo, 1311, 1320. 

Bythoacopas, 1334. 

Calocoris, 1328. 

Campylenchia, 1333. 

Camptobrocbis, 132^. 

Canaoe, 1320. 

CapsQs, 1327, 1326. 

Cardellina, 1307. 

Carpodacas, 1305, i:i09, 1316. 

Catorbintha, 1324. 

Celoaira, 1288. 

Cercopis, 1334. 

Ceresa, 1332. 

Certhia, 1316. 

Ceryle, 1310, 1319. 

CbiBtara, 1305. 

Cbaalelasmas, 1313. 

Chelinidea, 1324. 

Chlorocbroa, 1323, 1324. 

Cbondestes, 1309. 

Cboideiles, 1310. 

Cicada, 1332. 

Ciniex, 1323, 1324, 1325, 1329, 1330, 

Circus, 1311, 1320. 

Cistotboras, 1306. 

Coccoueis, 1286. 

Coccouema, 1286. 

Colaptes, 1311, 1319. 

Collario, 1309. 

Colymbus, 1314, 1322. 

Conorbinas, 1330. 

Coreina, 1324. 

Corisa, 1332. 

Coriscus, 1329. 

Corizds, 1325. 

Corixa, 13.32. 

Coiras, 1310, 1316. 

Cyanocitta, 1304, 1305, 1310. 

Cyanospiza, 1309. 

Cyanara, 1304. 1305, 1318. 

Cyclotella, 1266. 

Cvgnus, 1312. 

Cymbella, 12i^6. 

Cymnas, 1326. 

Dafila, 1313. 

Darius, 1333. 

Dasycoris, 1325. 

DeDdrocy^na, 1313. 

Dendroica, 1306, 1307, 130S, 1316. 

Edessa, i:)24. 

Enipidonas, 1316. 

Ereunetes, 1312. 

Erismatura, 1314. 

Encbenopa, 1333. 

Epitbemia, 1266. 

EocbistuB, 132:}. 

Eorygaster, 1322. 

Falco. 1311, 1319. 

Fragilaria, 12*'^. 

Fulgora, i:m. 



Fulica, 1312, 1321. 
FuUgula, 1313, 1314, 1321. 
Gallinago, 1312, 1321. 
Qalgulua, 1331. 
Gaocoria, 1326, 1327. 
Gerris, 1331. 

Geotblypis, 1306, 1607, 1306. 
Gompbonema, 1286. 
Gracnlos, 1314, 1322. 
Grapbite, 1302. 
Oymnokitta, 1310. 
Halintus, 1320. 
Halydina, 1323. 
Halys, 1323. 
Hebrus, 1330. 

Helmintbopbaga, 1305. 1306, 1307, 130^, 

1316. 
Helocbara, 1334. 
Herodias, 1312. 
Heteroptera, 1322. 
Himantidinni, 1266. 
Hydrocbelidon, 1314. 
Hygrotrecbns, 1331. 
Icteria, 1306. 
Inoceramus, 1296, 1300. 
Iscbnoryncbus, 1326. 
JuutiO, 1305, 1309, 1316. 
Largus, 1327. 
Larns, 1314, 1322. 
Leptocoris, 1326. 
Leptoglossus, 1325. 
Ligyrocoris, 1327. 
Limonite, 1301. 
Lopbopbanes, 1315. 
Lopbortyx, 1312. 
Lopidea, 1327. 
Lygaeus, 1:^25, 1326, 1327. 
Lygus, 1328. 
Mareca, 1313, 1321. 
Margus, 1324. 
Mastogloia, 1286. 
Melanocorypbus, 1326. 
Melanolestee, 1330. 
Melanopleuras, 1326. 
Melosira, 1266. 

Melospiza, 1305, 1306, 1309, 1316. 
Membracis, 1332. 
Mergos, 1314, 1321. 
Miris, 1327. 
Mnrgantia, 1324. 
Myiadestcs, 1316. 

Myiodioctes, 1305, 1306, 1307, 1306. 
Myodocba, 1327. 
Xabis, 1329. 
Xarnia, 1325. 
Naucoris, 1331. 
Xavicnla, 12.'?6. 
Neides, 1325. 
Nepbocoetes, 1305. 
Notouecta, 1332. 
Nysius, 1326. 
Oederaia, 1321. 
Olivine, 1295. 
OptbaliQtcas, 1327. 
Orectoderus, 1326, 
Oreortyx, 1305, 1312, 1320. 
Oreoscoptes, 1306. 
Otua, 1311, 1319. 
Pachylis, 1325. 
Paniera, 1327. 
Paudiuu, 1311, 1319. 
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Parns, 1303, 1316. 

Passercnlas, 1309. 

PasserelU, 1304, 1305, 1306, 1317, 1318. 

Pedionocoris, 1331. 

Pelecanuo, 1314, 1321. 

Pentatoma, 1323. 

Pentatomina, 1323, 1324. 

Perillas, 1323. 

Peritreohas, 1329. 

Petalochira9,1330. 

Phymata, 1329. 

Phytocoris, 1327. 

Pica, 1305, 1310, 1318. 

PicicorvuB, 1318. 

Picoides, 1319. 

Picu8, 1304, 1305, 1311, 1319. 

Pindas, 1329. 

Pinnularia, 1288. 

Pipilo, 1305, 131c<. 

Pirates, 1330. 

Podiceps, 1315, 1322. 

Poocetes, 1309. 

Poospiza, 1309. 

Porzana, 1312. 

Prioaofioma, 1323. 

Prionotug, 1329. 

Proconia, 1334. 

Pubilia, 1333. 

Pyranga, 1316. 

Quara. 1277. 

Querqiiedala, 1313, 1321. 

Ealliw, 1312, 1321. 

Rasahas, 1330. 

Reciirvirostra, 1312. 

Keduvius, 1329, 1.330. 

Regulu8, 1308. 1315. 

RestheDia, 1328. 

Rliiaogryphus, 1311. 



Rudtstes, 1300. 

Salda, 13*27, 1330. 

Sayornis, 1310. 

Scoleoophagoa, 1310, 1318. 

Scolops, 1333, 

Selasphoros, 1304, 1310, 1318. 

Setophaga, 1306, 1307. 

Sialia, 1308, 1315. 

Sitta, 1316. 

Smilia, 1333. 

Spatala, 1313, 1321. 

Speotyto, 1311. 

Spbyrapicns, 1304, 1305, 1319. 

Spizella, 1309. 

Stachyocuemaa, 1325. 

Stenopoda, 1330. 

Sterna, 1314. 

SttphroBoma, 1328. 

Strachia, 1324. 

Starnella, 1310. 

Syromastea, 1324. 

Telamona, 1333. 

Tettigonia, 1334. 

Tettigonidad, 1334. 

Tetyra, 1322. 

Thryothorus, 1305. 

Tbyanta, 1324. 

Totauus, 1312. 

Trapezonotas, 1327. 

Troglodytes, 1305, 1308 

Tardus, 1.304, 1305, 1307, 1315. 

Tyrannus, 1310. 

Xaathocephalas, 1309. 

Zaitha, 1331. 

Ztiuaidara, 1311. 

Zicronia, 1323.| 

Zonotricbia, 1305, 1309, 1316, 1317. 



KISCELLANEOUS. 



CaAcade Lake Glacier, 1292. 

Coal Beds near Trinidad, 1301. 

Coal Beds of Cottonwood CaHon, 1303. 

Coal Beds of Ponil Valley, 1302. 

Emerald Bay Glacier, 1292. 

Fallen Leaf Lake Glacier, 1292. 

List of road-di3tances,California, 1234,1239. 

Lint of road distances, Colorado, 1228-1232. 

Maxwell laud-grant, 1301. 



Maxwell land-grant, Coal-beds of, 1301. 
Rocks and minerals, (mioroscopic exam 

ination of,) 1296, 1297, 1298. 
Rubicon trail, 1282. 
Sbakespeare's Cliff, 1279, 1289. 
Sierras, eastern summit of, 1288. 
Sierras, western summit of, 1290. 
Sterling mill, 1271. 
Sutro tuuuel, 1247, 1253, 1259, 1285. 
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